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PAPERS. 


I. Account of some Experiments with the Torsion-rod, for determining 
the mean Density of the Earth. By Francis Baily, Esq. Vice-President 
of this Society. 


Read May 13 and June 10, 1842. 


§ 1. Preliminary History and Remarks. 

A KNOWLEDGE of the mean Density of the Earth has always been a subject 
of considerable interest and inquiry amongst scientific persons : and different 
modes have, from time to time, been proposed for the determination of this 
difficult and Important question. In the year 1772, Dr. Maskelyne, then 
Astronomer Royal, presented a Paper to the Royal Society, in which he first 
drew the attention of the public in this country to the investigation of the 
subject, by proposing to try the effect of the attraction of a mountain on the 
plumb line of a quadrant, or any other astronomical instrument. The fol- 
lowing is an extract from the paper here alluded to. 

“ It will easily be acknowledged that to find a sensible attraction of any 
“ hill, from undoubted experiment, would be a matter of no small curiosity, 
“ would greatly illustrate the theory of gravity, and would make the universal 
“ gravitation of matter, as it were, palpable to every person, and fit to con- 
" vince those who will yield their assent to nothing but downright experi- 
“ ment. Nor would its uses end here, as it would serve to give us a better 
“ idea of the total mass of the Earth, and the proportional density of the 
•* matter near the surface, compared with the mean density of the whole 
" Earth. The result of such an uncommon experiment, which I should hope 
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“ would prove successful, would doubtless do honour to the nation where it 
“ was made, and the Society which executed it. 

" Sir Isaac Newtox gives us the first hint of such an attempt, in his 
" popular treatise on the System of the World, where he remarks ‘ That a 
“ ‘ mountain of a hemispherical figure, .3 miles high and 6 broad, will not, by 
" ‘ its attraction, draw the plumb line 2 minutes out of the perpendicular.’ 

" It will ii])pear, by a very easy calculation, that such a mountain would 

" attract the plumb line 1' 18" from the perpendicular. 

'* But, the first attempt of this kind was made by the French acade- 
" micians, who measured 3 degrees of the meridian near Quito in Peru, and 
" who endeavoured to find the effect of the attraction of Chimborazo, a 
“ mountain in that neighbourhood, which is elevated near 4 miles above the 
“ sea, though only about 2 miles above the general level of the province of 
" Quito. By their observations of the altitudes of fixed stars, taken with a 
“ quadrant of feet radius, they found the quantity of 8" in favor of the 
" attraction of the mountain, by a mean of their observations. This indeed 
“ was much less than they expected ; but then it is to be considered that 

“ their instrument was too small and imperfect for the purpo.se ; and that 

“ they themselves were subject to great inconveniencies, being sheltered from 
“ the wind and weather by nothing hut a common tent, and placed so high 
" up the mountain as the boundary where the snow begins to lie unmclted 
“ all the year round. .\nd indeed their observations, doubtless owing to 
“ these causes of error, differ greatly from each other, and arc therefore 
“ insufficient to prove the reality of an attraction of the mountain Chimbo- 
“ ra^o, though the general result from them is in favour of it. Accordingly 
“ one of the French gentlemen themselves, M. Bououer, who drew up the 
“ account of their experiment, expresses his wishes that a like experiment 
“ might be made to find the attraction of a mountain in France or England, 
" where he thinks some might be found of sufficient bulk for the purpose." 

Dr. Maskelyne then proceeds to state that he made inquiries after a 
proper hill in this country for trj'ing so curious an experiment ; and that 
he had satisfied himself that it was practicable, and likely to be successful. 
In consequence therefore of these remarks, a Committee was appointed by 
the Royal Society to consider of a proper mountain on which the experiment 
should be tried, and of the best means of carrying it into effect : and after 
considerable research, the Schehallien mountain was selected for the purpose. 
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Dr. Maskelyne was chosen to conduct the operations, and the account of his 
labours is given in the Phil. Trans, for 1775. It appears by that sUitement 
that the sum of the deviations of the plumb line, produced by the two 
contrary attractions, was 11*6 seconds: whence he inferred, from a rough 
computation and investigation, tliat the mean Density of the Earth was about 
4 or 5 times greater than that of water. But Dr. Charles Hutton (the late 
Professor of Mathematics at the Royal Military Academy at Woolwich) was 
afterwards appointed to reduce all the observations, and to compute the 
correct results therefrom. His Paper on this subject is inserted in the Phil. 
Trans, for 1778, and contains a detail of all the experiments ; but I shall 
here notice only his concluding remarks, which are as follow. 

“ The whole attraction of the Earth is to the sum of the two contrary 
“attractions of the hill, as the number 87522720 to 8811^-; that is, as 
“ 9933 to 1 very nearly, on supposition that the density of the matter in 
“ the hill is equal to the mean density of that in the whole Earth. 

“ But, the Astronomer Royal found, by his observations, that the sum of 
“ the deviations of the plnmb line, produced by the two contrary attractions, 
“ was ll'C seconds. Hence then it is to be inferred that the attraction of 
“ the Earth is actually to the sum of the attractions of the hill, nearly as 
“ radius to the tangent of 11*6 seconds: that is, as 1 to *000056239, or as 
“ 17781 to 1 ; or as 17804 to 1 nearly, after allowing for the centrifugal 
“ force arising from the rotation of the Earth about its axis. 

“ Having now obtained the two results, namely, that which arises from 
“ the actual observations, and that belonging to the computation on the 
“ supposition of an equal density in the two bodies, the two proportions 
“ compared must give the ratio of their densities, which is that of 17804 to 
“ 9933 ; or 1434 to 800 nearly ; or almost as 9 to 5. And so much does 
“ the mean Density of the Earth exceed that of the hill. 

“ Thus then we have at length obtained the object which we have been 
“ in quest of through the very laborious calculations that haVe been described 
“ in this paper, and in the survey and measurements from which these 
“ computations were made ; namely, the ratio of the mean density of all the 
“ matter in the Earth, in comparison with the density of the matter of which 
“ the hill is composed : and that ratio we have found to be equal to the ratio 
“ of 9 to 5. And, for the reasons before mentioned, it seems we may rest 
“ satisBed that this proportion is obtained to a considerable degree of prox- 
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“ imity, probably to within the 50th part, if not the 100th part of its true 
“ magnitude. Another question, however still arises, namely, what is the 
“ density of the matter in the hill? Is its mean density equal to that of 
" water, of sand, of clay, of chalk, of stone, or of some of the metals ? For, 
“ according to the matter, or different sorts of matter, of wliich it is formed, 
" and according as it is constituted with or without large vacuities, its mean 
“ density may be greater or less, and that in a degree which is not certiunly 
“ known. A considerable degree of accuracy in this point could perhaps 
“ only be obtained by a close examination of the internal structure of the 
" hill. And the easiest method of doing this would be to procure holes to 
“ be bored in several parts of it, from the surface to a sufficient depth, after 
“ the manner that is practised in boring holes to the coal mines from the 
“ surface of the ground : for by such operation it is known what kind of 
“ strata the borer is passed through, together with their dimensions and 
“ densities. The proper mean among all these would be the mean density 
“ of the hill as compared to water, or to any other simple matter : and thence 
“ we should obtain the comparative density of the whole Earth with respect 
“ to water. But in the present instance we must be satisfied with the 
“ estimate arising from the report of the external view of the hill : which is, 
“ that, to all appearance, it consists of an entire mass of solid rock. It is 
“ probable therefore that we shall not greatly err if we assume the density of 
" the hill equal to that of common stone ; which is not much different from 
“ the mean density of the whole matter near the surface of the Earth, to 
“ such depths as have actually been explored either by digging or boring. 
“ Now, the density of common stone is to that of rain water as to 1 ; 
“ which being compounded with the proportion of 9 to 5 above found, there 
“ results the ratio of to 1 for the ratio of the densities of the Eartli and 
“ rain water : that is to say, the mean Density of the whole Earth is about 
" 4J times the density of water.” 

Thus far Dr. Hutton : but since this calculation has been completed, Mr. 
Plavfaib, Professor of Natural Philosophy in the University of Edinburgh, in 
conjunction with Lord ^VEBB Seymour, made a mineralogical survey of the 
hill Schehallien, for the express purpose of determining more accurately, from 
the preceding experiments, the probable mean Density of the Earth. They 
found that the rock of Schehallien, like that of all the mountains in its 
vicinity, is of the class called primitive ; and that it is disposed, for the most 
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part, in great parallel strata, nearly vertical ; the inclination differing very 
little from 15°. The upper part, where the greatest attraction existed, was 
of granular quartz, extremely hard, compact and homogeneous: the other 
portions were composed of micaceous and calcareous schistus. From Mr. 
Playfair’s investigations, apparently carried on with great care, it was found 
that the mean specific gravity of the granular quartz was 2'63988 ; and of 
the micaceous and calcareous schist, 2-81039. Two separate calculations 
were then made : one on the supposition that the rocks were separated by 
vertical surfaces, and another supposing them to be separated by surfaces 
nearly horizontal. The former gave for the mean Density of the Earth 
4-55886; and the latter 4-86700 : the mean is 4-71293. 

These investigations of Mr. Playfair are contained in the Phil. Trans, for 
1811; and Dr. Hutton has, in the 14th volume of his Abridgment of the 
Phil. Trans, added to his own Paper, above quoted, the substance of Mr. 
Playfair’s deductions. But, instead of using Mr. Playfair’s precise results, 
he has given them a somewhat increased value, as may be seen from the 
following extract. " On the whole then it appears not unreasonable to 
“ suppose the mean specific gravity of the mountain to be from 2-70 to 

9 3 . 09 

“ 2-75, or 2 -^-. Now 5 x 2 - gives or almost 5 : that is, under these cir- 
“ cumstances the medium density, or specific gravity of the whole mass of 
“ the Earth, in proportion to that of water, is nearly as 5 to 1 ; or that it is 
“ 5 times the weight of water.” But Mr. Playfair’s decided and expressed 
opinion was, that, from Dr. Maskklynf.'s observations, and his own experi- 
ments, the density could not exceed 4-867 ; and that it might be as little 
as 4 - 559 . 

After some further remarks. Dr. Hutton concludes his Paper with a 
recommendation that the experiment should be repeated, in order to obtain a 
more satisfactory result. His words are these. 

“ Thus then we have brought to a conclusion the computation of this 
“ important experiment, and it is hoped with no inconsiderable degree of 
“ accuracy. But, it is the first experiment of the kind which has been so 
“ minutely and circumstantially treated ; and first attempts are seldom so 
“ perfect, and just, as succeeding endeavours afterwards render them. And 
“ besides, a frequent repetition of the same experiment, and a coincidence of 
“ results, afford that firm dependance on the conclusions, and satisfaction to 
“ the mind, which can scarcely ever be had from a single trial, however 
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" carefully it may be executed. For those reasons it is to be wished that 
“ the world may not rest satisfied barely with what has been done in this 
" instance, but that they will repeat the experiment in other situations and 
" in other countries, with all the care and precision that it may be possible 
to give to it, till an uniformity of conclusions shall be found, sufficient to 
“ establish the point in question beyond any reasonable possibility of doubt." 

It would appear therefore from this statement that the determination of 
the mean Density of the Earth, by this method, is still subject to consi- 
derable doubt and uncertainty : and it was probably this circumstance that 
subsequently induced the Rev. John Michell to suggest another mode of 
obtaining the same object by means of the torsion-rod, about that time 
invented.* But, as he died before he had time to enter upon the experi- 
ments, this ingenious plan was afterwards taken up and pursued by Mr. 
Cavendish, who has published the result of his labours in the Phil. Trans, for 
1798. He there gives a brief view of Mr. Michell's plan, and of his own 
intentions, in the following words. 

“ The apparatus is very simple ; it consists of a wooden arm [the torsion- 
“ rod] 6 feet long, made so as to unite great strength with little weight. 
" This arm is suspended in a horizontal position by a slender wire 40 inches 
“ long, and to each extremity is hung a leaden ball, about 2 inches in 
“ diameter ; and the whole is enclosed in a narrow wooden case, to defend it 
“ from the wind.f As no more force is required to make this arm turn 
“ round on its centre, than what is necessary to twist the suspending wire, it 
“ is plain that, if the wire is sufficiently slender, the most minute force, such 
'* as the attraction of a leaden weight a few inches in diameter, will be 
“ sufficient to draw the arm sensibly aside. The weights, which Mr. Michell 
" intended to use, were 8 inches diameter. One of these was to be placed on 
“ one side the case, opposite to one of the balls, and as near as it could 
" conveniently be done ; and the other on the other side, opposite to the 
“ other ball : so that the attraction of both these weights would conspire in 
“ drawing the arm aside. And when its position, as affected by these 
“ weights, was ascertained, the weights were to be removed to the other side 

* Mr. MicfinLL uys that he had the intention of making and using this instrument, before the 
publication of Coulomb's experiments. 

t Cavendish's apparatus, here alluded to, belongs to (he Royal Institution, of whom 1 
borrowed it for the purpose of having copies of its several parts made for my experiments. — F. B. 
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of the case, so as to draw the arm the contrary way ; and the position of 
" the arm was to be again determined : and consequently half the difference 
" of these positions would shew how much the arm was drawn aside by the 
" attraction of the weights. In order to determine from hence the Density 
" of the Earth, it is necessary to ascertain what force is required to draw the 
“ arm aside through a given space. This Mr. Micuell intended to do by 
“ putting the arm in motion, and observing the time of its vibrations ; from 
" which it may easily be computed. * • • • As the force with which 

" the balls are attracted by these weights is excessively minute, not more 
" than of their weight, it is plain that a very minute disturbing force 

" will be sufficient to destroy the success of the experiment ; and from the 
" following experiments it will appear that the di.sturbing force, most difficult 
" to guard against, is that arising from the variations of heat and cold. For, 
“ if one side of the case is warmer than the other, the air in contact with it 
“ will be rarefied, and in consequence will ascend ; while that on the other 
“ side will descend and produce a current which will draw the arm sensibly 
“ aside. As I was convinced of the necessity of guarding against this source 
“ of error, I resolved to place the apparatus in a room which should remain 
“ constantly shut, and to observe the motion of the arm from without, by 
" means of a telescope ; and to suspend the leaden weights in such manner 
“ that I could move them without entering into the room. This difference 
“ in the manner of observing, rendered it necessary to make some alteration 
'• in Mr. Michell’s apparatus: and as there were some parts of it, which I 
“ thought not so convenient as could be wished, I chose to make the greatest 
“ part of it afresh." 

Mr. Cavendish then proceeds to describe the apparatus which he had 
erected, and to explain his mode of operation, which appears to have been 
conducted with great judgment and accuracy. Yet notwithstanding the 
precautions which he had taken, he still met with some anomalies for which 
he could not satisfactorily account, and which appear to have affected the 
results rather more than he had anticipated. He made several attempts to 
elucidate this difficulty ; yet although he had evidently hit upon the probable 
source of the principal anomalies, he does not appear, at that time, to have 
taken any effectual steps to remove it, but deferred his intention of pursuing 
this subject, as well as some other improvements in his apparatus, to a future 
period. 
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The number of his experiments is very few ; yet, with one exception, 
they are very accordant, and shew the diligence and care with which they 
have been made. From 17 sets of experiments (being all that are on 
record) he deduced 23 results ; from the mean of which he computes the 
Density of the Earth to be equal to 5-45.* Some objection, indeed, may be 
made to the paucity of his experiments, and to certain parts of his mode of 
proceeding, to which I shall refer in another place : it is but just, however, 
here to remark that Cavendish’s object in drawing up the Memoir, appears 
to have been more for the purpose of exhibiting a specimen of what he con- 
sidered to be an excellent method of determining this important inquiry, than 
of deducing a result that should lay claim to the full confidence of the 
scientific world. For he himself, in allusion to this very point, distinctly 
expresses his opinion, in the following passage, towards the conclusion of his 
remarks. 

“ It indeed may be objected that as the result appears to be influenced by 
“ the current of air, or some other cause, the laws of which we are not well 
" acquainted with, this cause may perhaps act always, or commonly, in the 
“ same direction, and thereby make a considerable error in the result. But, 
“ yet, as the experiments were tried in various weathers, and with consi- 
“ derable variety in the difference of temperature of the weights and air, 
“ and with the arm resting at different distances from the sides of the case, it 
“ seems very unlikely that this cause should act so uniformly in the same 
“ way as to make the error of the mean result nearly equal to the difference 
" between this and the extreme. And therefore it seems very unlikely that 
“ the Density of the Earth should differ from .'>•‘18 by so much as -jif of the 
“ whole. • * * • According to the experiments, made by Dr. Maske- 

“ LYNE, on the hill Schehallien, the Density of the Earth is 4^ times that 
“ of water : which differs rather more from the preceding determination than 
“ I should have expected. But I forbear entering into any consideration of 
“ which determination is most to be depended on, till I have examined more 
“ carefully how much the preceding detennination is affected by irregularities 
“ whose quantity I cannot measure.” 

It may be thus clearly seen that Cavendish did not consider the operation 


• Cavendish says 5 48: but there is a singular error in his computation, to which I shall 
hereafter allude. 
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as a final measure, but merely as exhibiting an approximate result : and it is 
evident that he had at that time an intention of pursuing the subject still 
farther. But as no further account of any subsequent experiments is on 
record, and as no trace of any new light on this subject can (as I understand) 
be found amongst Cavendish’s papers, the propriety and advantage of re- 
peating the experiments, under new circumstances, and with all the improve- 
ments of modern artists, has consequently been frequently discussed amongst 
scientific persons : and in the year 1835 the Council of the Royal Astro- 
nomical Society appointed a Committee for the express purpose of con- 
sidering the subject. No effective steps, however, were taken, even by this 
body, for carrying the measure into execution till the autumn of the year 
1837, when Mr. Airy, the Astronomer Royal (one of the Vice-Presidents 
of this Society), applied for, and obtained from his late Majesty’s Government, 
a grant of .£500, to defray the expenses of this object. 

Having offered to undertake the laborious task of making the proposed 
experiments, and of computing the results, the whole arrangement of the 
plan, and the entire execution of the work, was placed at my disposal and 
under my control. But, in this enterprize I was ably assisted by the constant 
aid and advice of the Astronomer Royal ; without whose encouragement and 
support I should not have ventured to embark in this undertaking. 

It is somewhat singular that, whilst this plan was in agitation in this 
country, a similar course of experiments had been actually undertaken and 
accomplished by M. Reich, Professor of Natural Philosophy in the Academy 
of Mines, at Freiberg in Saxony; an account of which was read before the 
German Scientific Association, which met at Prague in September 1837. 
The details of these experiments were published in the following year ; and a 
copy of the work was kindly forwarded to me by the Author.* As I shall 
again have occasion to mention this work, I shall not further here allude to 
it than by remarking that though the experiments are, on the whole, in good 
accordance with the general result obtained by Cavendish, yet they do not 
interfere with the plan that this Society had in contemplation : which was 


• This work is entitled “ Versuche iiber die niittlere Dichtigkeit der Erde, mittelst der 
Drchwage von F. Rp.icii, Prof, der Physik an der K. S. Bergakadeoiie. Mit 2 lithographirten 
Tafeln. Freiberg, 1838. Verlag von J. G. Engelhardt.” It is a small octavo, containing 
only 66 pages. 

Royal Astros. Soc. Vol. XIV. 
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not merely to repeat the original experiments of Cavendish in a somewhat 
similar manner, but also to extend the investigation by varying the magnitude 
and substance of the attracted balls — by trying the effect of different modes 
of suspension — by adopting considerable differences of temperature — and by 
other variations that might be suggested during the progress of the inquiry. 
Reich made use of one mass only, and that much inferior in weight to the 
two adopted by Cavendish. The weight of Reich’s large ball was little more 
than 99 pounds avoirdupois : whilst the two spheres used by Cavendish 
weighed nearly 700 pounds. Reich’s experiments also were (like Caven- 
dish’s) too few in number; 57 only having been made, from which 14 results 
have been deduced ; the mean of which makes the Density of the Earth 
equal to 5'44, almost identical with that of Cavendish. 

As a great portion of the apparatus, which I had ordered, was at this 
time actually completed, and the remainder of it in considerable progress, I 
resolved to proceed in the inquiry, notwithstanding this apparent confirm- 
ation of Cavendish’s results. Various places were suggested, by different 
persons, as the most suitable and fit for performing experiments of this kind : 
but, after inspecting several situations that were proposed, and considering 
all the circumstances of the case, I at length decided to carry them on at my 
own house, which is not only the most convenient that I could have selected, 
but which I have since found to be as suitable and fit as any that could have 
been specially erected for the express purpose. 

§ 2. Description of the Room. 

The place, therefore, in which the experiments were carried on, is one of 
the rooms in my residence. No. 37 Tavistock Place ; which is the same 
house as that mentioned in the Phil. Trans, for 1832, page 403, and again in 
the 7th volume of the Memoirs of this Society, page 42, where various 
pendulum experiments therein described were frequently made. The house 
stands detached from any other building, in a large garden, some distance 
from the street (which is macadamised), and consists of one story only. The 
room, above alluded to (which is on the first floor) is at the north-east angle 
of the house, and has only one window, which faces towards the north : or, 
more accurately N.N.W. This window has been furnished, for the express 
purpose of these experiments, with a double glass frame ; by which means, 
any sudden change of temperature in the room is most effectually prevented : 
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but I had on former occasions always found the temperature here very 
uniform without such precaution. The inner window has been pasted over 
with thick brown paper, in order to darken the room, and thus prevent any 
radiation of heat from the glass ; no day-light being at any time admitted, 
except during the experiments, and then only through an aperture, about 
one foot square, just sufficient to illuminate a scale of divisions, which will be 
subsequently described. The chimney also has been stopt up, both at the 
top, and at the fire place : and it may here be stated that none of the fires in 
the lower apartments of the house communicate with, or even approach the 
flue of this chimney : so that all access of heat from such source has been 
completely cut off*. The size of the room is 17 by 14^ feet, and its height is 
above 9^ feet. On three sides of the room the walls are 14 inches thick ; 
and the fourth side, although not more than 9 inches thick, adjoins a long 
passage which is very uniform in its temperature. 

Above the ceiling of this room, and just below the roof of the house, a 
very stout plank, 3 inches thick and 9 inches wide, has been fixed on the 
bearings of the walls (which are here also 14 inches thick) ; and this plank, 
by means of several strong iron screw bolts, passing through the ceiling, has 
been made the firm support of a triangular wooden frame, nearly in the 
centre of the room, to which is attached a slight mahogany box (hereafter 
mentioned in page 19), in the shape of the inverted letter T, containing 
the torsion rod, and the wire 
by which it is suspended. 

The lower side of this box 
is 3 feet 2 inches above the 
floor of the room. The ac- 
companying wood-cut will re- 
present a front view of the 
construction of this triangu- 
lar frame work, and the ma- 
hogany box : the back stay 
of the frame is consequently 
not here visible. It will be again alluded to and more fully described 
in page 19. 

Below the centre of this mahogany box, a solid wooden cross piece has 
been firmly screwed to the floor, on which has been raised a circular frame 
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work, embracing and supporting a copper ring; within which ring a large 
round wooden pillar moves on an iron pivot, whicli bears upon a metal cup. 
This pillar is 26^ inches long, and 10 inches in diameter. On the top of it 
is fastened, in a horizontal position, a deal plank 36 inches long, 10 inches 
wide, and 2^ inches thick ; and, on the top of this, another deal plank, of the 
same width and thickness as the preceding one, and 92^ inches long, is 
fastened and supported by side arms in order to give it additional strength. 
This plank supports the two large leaden balls, hereafter described, and 
which I shall universally designate by the name of the Masses, in order to 
distinguish them more decidedly from the several small balls that were, from 
time to time, as the experiments were varied, affixed to the torsion rod, and 
which will be more fully described in a subsequent section. The accom- 
panying wood-cut will best explain the construction of this moveable plank. 



The height of this pillar has been so constructed that the centres of the 
masses should be placed in the same- horizontal plane (or nearly so) as that 
intended to be the plane of the centres of -the small balls just alluded to. 
On the upper surface of the plank, and as nearly as possible in the centre 
of motion, a round piece of ivory, about one inch in diameter, has been 
inlaid. The centre of motion having then been accurately determined, two 
black cross lines were so drawn on the ivory that their point of intersection 
always indicated its position. These lines arc represented in the figure. 

A circle, about 8 feet in diameter, was then drawn on the floor round 
this centre of motion, and an octagonal wooden frame, or screen, 4 feet high, 
was erected all round the apparatus, and covered in, at the top, in every part. 
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except where an opening was necessary for the vertical shaft of tlie mahogany 
box; thus more effectually securing the more delicate portions of the ap- 
paratus from the influence of any accidental or sudden change of temperature 
in the room. And, as a farther security against the transmission of any 
extraneous temperature, a large piece of thick oil-cloth was spread over the 
whole of this portion of the floor, prior to the erection of the screen here 
alluded to : so that no air could be introduced through the crevices of the 
floor. This wooden screen, which was made of deal, H incli thick, was 
firmly secured to the floor by means of wooden stays and braces, and thus 
served also as a convenient support for many of the subordinate parts of the 
apparatus that were requisite in carrying on the experiments. The upper 
portion of this screen was furnished with sliding partitions, which could be 



easily removed for the purpose of obtaining access to the interior. The 
accompanying wood-cut will shew the general appearance of the triangular 
support, and of the wooden screen, that encloses the plank which bears the 
masses. The spectator is here supposed to stand in the recess of the win- 
dow ; the position of which is seen in the wood-cut in page 15. 


14 


Mr. Baily on the mean Density of the Earth. 


It is scarcely necessary to state that an opening, about 6 inches square, is 
cut in each of the panels of the screen that are opposite the ends of the 
torsion rod, for the purpose of observing the motions of the torsion rod with 
the telescope. These openings are closed with thick plate glass: and, as 
the ends of the torsion box are also furnished with plate glass, it is evident 
that the torsion rod was viewed through two glasses. The eye-tube of the 
telescope was furnished with three parallel and vertical spider lines ; the 
centre one of which was always used for determining the march and 
position of the torsion rod ; or, if the side wires were occasionally used, 
which was not often the case, they were always reduced to the centre by the 
known difference between them. 

In one corner of the room was fixed an excellent clock by Molyneux, 
which I had frequently used, on former occasions, in some pendulum ex- 
periments. The loud beats of this clock enabled me to note the time with 
great accuracy. 

The telescope, by which the motion of the torsion rod was observed, is 
about 11 inches long, and was placed at the N.N.E. corner of the room, and 
firmly screwed to a stout wooden bar that crossed diagonally from wall to 
wall : and ropes, 15 feet long, were fastened on each side of both ends of the 
plank above mentioned, by means of which the plank, and consequently the 
masses that were placed thereon, could be readily moved from one side to 
the other, with the greatest ease and facility when the observer was seated at 
the telescope. 

The frame work, or screen, was so constructed and placed that the 
horizontal portion of the mahogany box, which contains the torsion rod, 
should lie in a diagonal direction, across the room ; this being the most con- 
venient position for observing the motion of the torsion rod with the tele- 
scope. The azimuthal position of this part of the box may therefore be con- 
sidered as about N.N.E. and S.S.W. The accompanying wood-cut represents 
a ground-plan of the several parts and positions of the apparatus in this room. 
The octagonal figure, in the middle, shews the relative size and position of 
the frame work, just alluded to, which incloses the plank that bears the two 
masses. This plank is here represented in two alternate positions, abutting 
against the stop mentioned in page 17. With respect to the other portions 
of the room, a denotes the place of the window ; b, that of the telescope ; 
c, that of the clock ; d, that of the fire place ; and e, that of the door. 
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It is ev’ident, iirom this statement, that my mode of arranging the appa- 
ratus is so far different from that of Cavendish and Reich, that whereas they 
suspended the masses from above, and supported the torsion rod from below, 
I have reversed this mode of operation. 



The whole of this carpentry was finished by Mr. William Cubitt, the 
eminent builder, in Gray’s Inn Road ; and I have reason to be well satis- 
fied with every part of it. The arrangement of the fabric, which is con- 
nected with the solid pillar that carries the plank and the masses, is admi- 
rably contrived. Nothing can exceed the ease, the steadiness, and the 
facility with which these large bodies arc moved : and during the many 
thousands of times that they have been turned backwards and forwards, I 
have never observed the least deviation from the most perfect accuracy. At 
the final close of all the experiments, the pivot turns as steadily, as freely, 
and as accurately as at the commencement of the operations. 
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§ 3. The Great Balls, or Masses, 

The Masses are two solid spheres of lead, rather more than 12 inches in 
diameter.* They were made by the late Mr. Timothy Bramah, the En- 
gineer, at Pimlico. Great pains were taken not only in the casting, to 
prevent any hollow places, but also in the turning of them, to insure their 
perfect sphericity : and these requisite points have been accomplished in a 
most satisfactory manner. In order to secure the solidity of the sphere, a 
large iron cylinder, of considerable diameter, and Jive feet in length, was 
formed ns a mould for the lead; and the melted lead was forced upwards 
through the bottom of this vessel. The long mass, thus formed, was then 
cut through at convenient distances, in various places, for the purpose of 
procuring the required spheres, and of examining the component parts 
selected, but no air bubbles could be discovered in any of these cylindrical 
sections : and the weight of the spheres, after they had been formed, shewed 
that there was no apprehension of any flaw of this kind. When these cylin- 
drical sections had been roughly formed into a spherical figure, they were 
respectively put into the lathe, and turned and gauged in every direction, in 
order to give them a truly spherical shape. And from the examination, 
which I have since made, of both the spheres, not only with a gauge made 
for the express purpose, but also by microscopical observations of suspended 
plumb lines abutting against various parts of the circumference (subse- 
quently alluded to), I am convinced of their perfect accuracy for all the 
required purposes. 

Before these masses were brought to my house, they were taken to the 
Bullion Office of the Bank of England, and by the kindness of Mr. Haggard 
were weighed in the large and accurate scales of that establishment. As 
there is a slight difference in the weight of the two masses, I have designated 
one of them by the letter A, and the other by the letter B. The following 
are the respective results of two weighings of each of them : 


A = 2665018-1 
B 2661546J 


^2663282 g^nuDS 380‘469 pounds avoirdupois. 


These masses are not marked ; but, as they each stand in a wooden cup, or 


* Whenever these large leaden spheres arc alluded to they are always designated as the 
Mattet, in order to distinguish them from the smaller balls attached to the torsion rod, and thus 
to prevent confusion of terms. — See page 12. 
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saucer, which is marked, and from which they cannot be removed (even 
designedly) without much preparation and great labour, there cannot be any 
mistake in their identity, even at a very remote distance of time. These 
saucers are not represented in the woodcut, in page 22. 

The mass A is placed and fixed at one end of the plank, and the mass B 
at an equal distance from the cross piece, or centre, at the other end. The 
distance between the centre of each mass was found, by an accurate mea- 
surement, to be 81^ inches: so that the centre of each mass from the centre 
of motion of the plank may be considered as equal to 40'S335 inches ; and 
this is the distance assumed in the arithmetical computations. 

To the side, or panel, of the screen which faces the telescope (and on 
the inside) was affixed a solid piece of hard wood, about 3 inches square and 
3i feet long ; and so placed that it was at the same height from the floor as 
the plank. This piece of hard wood was notched in such a manner that the 
end of the plank might abut against it, on each side, wlien it was brought up 
to the required distance ; and I shall therefore call it the stop, because it 
prevented the mass from proceeding any farther. See the figure in page 14. 
Every portion of this side of the frame work was so firmly secured that the 
plank might strike very forcibly against this stop, without affecting any part 
of the apparatus. Great care however was always taken to prevent the occur- 
rence of such a circumstance : and whenever it occurred it has been noted.* 

The position of the stop was so placed that when the plank abutted 
against it, the centre of each mass should be about 11 inches from the 
nearest point on the zero line of the torsion-rod ; this being the mean distance 
assumed in the computations ; and the error arising from any deviation there- 
from, in the actual measurements, being easily supplied by a short table of 
corrections, which will be subsequently noticed. 

From the weighings of 4 large pieces of the lead, cut from different parts 
of the cylinder from which the masses were formed, I found the specific 
gravity to be 11*35. And* the mean weight of the masses being 2663282 
grains, the mean diameter ought to be about 12*1 inches. But in order to 
determine this more accurately, Mr. Bramah furnished me with a circular 
brass gauge, which would test the diameter of the masses in every direction : 


* The only sensible effect produced by such a violent collision is a slight displacement of the 
position of the masses, which is immediately detected by the microscopes. It does not affect the 
motion of the torsion rod. 

Royal Astro.v. Soc. Vol. XIV. 
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and. Mr. Simms was kind enough to measure four diameters of this gauge, the 
mean of which he found to be 12'103i inches. By means of the plumb lines 
and microscopes, hereafter mentioned, I measured 14 diameters Cm various 
positions) of each mass, and found the mean to be as follows : viz. 

But, from this mean we must deduct '0030, whicli is the thickness of twice 
the semidiameter of the tangent plumb lines. I have therefore assumed 
12’1026 inches as the true mean diameter of each mass; and consequently 
the radius equal to 60513 inches; which is the quantity employed in the 
computations.* 

§ 4. The Torsion Box. 

The box, which contains the torsion-rod and its suspending wire, is made 
of mahogany about § of an inch thick; and, as already observed (page 11) is 
formed somewhat like the inverted letter T. The horizontal portion is 
92:j inches long, and 5 inches wide in the inside. The sides, at the two 
ends, are 5 inches high, and gradually increasing in height towards tlie 
middle, where it is 10 inches high, in order to allow room for the bracing 
wire. In this horizontal portion of the box, the torsion rod is placed, and 
which I have therefore called the torsion box. The two ends, which are 
5 inches square, are closed with thick plate glass, for the convenience of 
observing its motion, without admitting any current of air. At each eml of 
the box, a portion of the top, about 8 inches long, is easily removed, when it 
is requisite to change the balls w'ithout disturbing the torsion rod : these lids 
are then screwed down very tightly. On the side of the box, a portion of it 
can also, in a similar manner, be easily removed, when access is required for 
the manipulation of any other part of the apparatus in the inside. 

A square wooden tube, 3 inches wide in the inside, and about 5 feet long, 
made of the same mahogany, is firmly fastened by strong brass plates to the 
middle of this box at the place marked d in the figure : and by the solid 

• It may be proper here to remark, for the information of those who may examine the Ma- 
nuscript books, in which the experiments and computations are recorded, that 1 have there in all 
cases added 6-0.54S inches to the microscope measurements of the distance of the tangents of the 
masses, in order to obtain the true distance of the centres. For, as the readings of the micro- 
scopes, in those measurements, are taken from the centre of the plumb lines, it is necessary to 
add the thickness of the scmidiamelcr of the two lines that are employed in the operation. 
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manner in which the whole is put together, any lateral deviation of the 
torsion box is effectually prevented. By means of a shoulder (marked b 
in the figure) at the top of 
the wooden portion of this 
tube, the whole of the maho- 
gany case is supported by 
the triangular frame work 
afiSxed to the ceiling; and 
its vertical position is ad- 
justed and retained by means 
of side screws (marked c in 
the figure) bearing against 
the frame work. Just above 
the wooden shoulder, there is a brass tube, about 2 inches in diameter, 
which is made to slide up and down, for the convenience of easy access to 
the upper part of the suspension wire (hereafter described) when manipulation 
there may be required. It abuts against the support of the suspension wire, 
which is marked a in the figure. The suspension wire, here alluded to, 
passes through the brass cylinder and down this wooden tube, and 1 shall 
therefore call it the suspension-line tube. 

The form of this mahogany box (with the exception of the brass tube at 
the top, just mentioned) is made precisely after the plan adopted by Caven- 
dish. In fact, the box actually used by Cavendish, and which now belongs 
to the Royal Institution, was lent to me for the express purpose of procuring 
a copy of it to be made. The shaft, or tube, at each end of the box, has 
been omitted in my copy, as it is of no use in my arrangement of the balls, 
which are screwed to the ends of the torsion rod, and not suspended therefrom 
by fine wires. 

The inside of the torsion box is lined with tin foil, which is connected 
with a copper wire that communicates with the ground, for the purpose of 
carrying off any slight electricity that might exist in the box, during any of 
the experiments. And as it was ultimately found requisite that the interior 
of the box should be guarded more effectually from the influence of any 
sudden change of temperature, the whole of it (except the two ends) was 
covered with a thick flannel coating ; and this flannel was then surrounded 
with another case of thin deal, the two ends of which case, about 20 inches 
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in length, were gilt, and the remaining portions of it, in the middle, covered 
with gilt paper, to prevent the effect of any radiation of heat. In addition to 
alt this, a thin board, about 15 inches square, covered with baize, was placed 
at each end and on each side of the torsion box, near the point where the 
masses approach the box. This additional precaution was taken as a still 
further guard not only against any radiation of heat from the masses, but 
also (as the masses are generally brought up to the stop very quickly) to 
prevent any influence which might be supposed to arise from the current of 
air produced thereby. 

The whole of the mahogany box is completely insulated from every part 
of the frame work, and from any contact with those portions of the apparatus 
that arc near it. It consequently remains undisturbed either by walking 
about the floor, by working the masses, or by any other commotion within 
the room. 

§ 5. The Torsion Rod. 

The torsion rod is cut from a piece of fine white deal, 1^ inch square; 
and so formed that its shape and size, throughout its 
whole length, is of the sectional figure in the margin. 

It is very light, and at the same time extremely 
strong. I had caused several of them to be made, of 
various sizes; but I confined the use of them to two 
only, both of which are of the size above mentioned ; 
one of them being longer, yet lighter, than the other.* In order to prevent 
any bending of the rod, when the balls are applied at the ends, it was 
necessary to brace it by means of a wire passing over a fulcrum in the 
middle. 



• Towards the close of my experiments, having delected certain anomalies when the Ivory 
balls were employed, which I imagined were causerl by the weight of the torsion rod, I adopted a 
much lighter one made of the same material, and in the same form, for a specihe class of experi- 
ments, in order to ascertain this point : being those recorded in the 53rd Scries. The length of 
the rod was the same as that which had been previously employed, but its weight was only 730 
grains; the weight of the two ferrules was 24 grains, and the weight of the bracing wire was 16 
grains. So that the total weight was only 770 grains, which is about one third of the weight of 
the previous rod. As this was used but on one occasion, and only with the ivory balls, I have 
not considered it necessary to enter into any further explanation in this place. 
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This fulcrum is of the shape represented in the margin, which is similar 
to that of Cavendish. It consists of two stout wires, about 5 6^ 

inches long, the lower ends of which are fastened, by means of 
counter screws, to a light cross piece of wood attached to the j 
torsion rod, and united at the top by means of a flat piece of brass, /■ ( 

shaped, at the sides, into two hooks that form a bed for the roller ’ [ 

. attached to the lower end of the suspension lines. J I 

j A side view of the iiook, of its real size, is given in ’ ' r 

^ j the margin. Each end of the torsion rod was cut 
^ t away, about 2 inches in lengtli, and reduced to a small 
^ ^ cylindrical form, in order to be fastened into the tube of 
a thin brass ferrule, at the extremity of which is a screw, about ^ an inch 
long, by means of which the balls are attached to the torsion rod. At the 
shoulder of the screw, a small hook projecting from the ferrule, serves as 

a pin to which the bracing wire might be easily attached, ^ 

and disengaged at pleasure. A representation of this * ^ 

ferrule is given in the margin. Nothing can be more convenient than 
this arrangement. A representation of the whole of the torsion rod and its 
support, is given in page 27. This plan of attaching the balls close to the 
ends of the torsion rod, differs essentially from that pursued by Cavendish 
and Reich, who suspended the balls, in a wooden tube, by means of a long 
fine wire attached to the ends of tlie torsion rod. 


Tlie weight of the shorter torsion rod is 28^ grains per inch, and of the 
longer, 264^ grains per inch. One and the same torsion rod would have 
answered the purpose in all the experiments ; but having during the opera- 
tions selected the shorter one (as being the strongest) for the 24-inch lead 
balls, to which it was afterwards solely appropriated, it is now necessary to 
discriminate between them. The same kind of bracing wire was always used 
with both the torsion rods. It was silvered copper wire hardened; its weight 
was 1‘848 grains per inch, and its computed diameter 0-032 inch. The brass 
ferrule, including the wood which is inserted therein, but excluding the half 
inch of screw at the end (for a reason which will be afterwards mentioned) 
weighs 73 grains.* So that each torsion rod may, for all the purposes of this 


* In consequence of the slight additional weight of the hraaa ferrule, it will be found that the 
weight of the two inches at each end of the torsion rod, exceeds the mean weight of the torsion 
rod, by 20 grains: bnt the allowance for this would not increase the resulting density by more 
than unity in the fourth place of decimals. U is therefore neglected in tlie computations. 
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inquiry, be considered as of an uniform weight throughout its whole length. 
Its correct weight, including the bracing wire, but excluding the half inch 
screw at each end, just alluded to, and the wooden cross piece which supports 
the fulcrum, was determined by actual weighings at different times, and the 
average weight has been assumed to be as follow :• 

The shorter rod (76'75 inches long) = 2370 grains. 

The longer rod (77-38 inches long) s= 2220 grains. 

When the platina balls were used, the longer rod was still further length- 
ened about ^ an inch, at each end, by the shank which was attached to the 
calotte. See page 26. The weight of each shank was about 25 grains : 
therefore when the platina balls were used, the weight of the torsion rod 
has been assumed equal to 2270 grains. 

These several determinations of the weights of the torsion rod are e.xclu- 
sive of the brass fulcrum in the centre, and also of the glass mirror which will 
be hereafter described, together wdth the small cross piece of wood to which 
they are both attached. The brass fulcrum, with its screws, weighed 646 
grains; the glass mirror, with its frame and screws, weighed 615 grains; and 
the wooden cross piece weighed .30 grains. So that the total extra parts 
about the centre of the rod were 1291 grains. These parts however are not 
taken into account in any of the computations, as they do not affect the 
results of the experiments. 

Whenever I changed the balls, or made any alteration in the disposition 
of the apparatus, and thus had occjision to re-adjust the position of the 
torsion rod, I so managed that, when the balls were stationary in the middle 
of the torsion box, the glass mirror (mentioned in the next section) should 
reflect the zero line of the division scale nearly in the middle of the field of 
view of the fixed telescope. This arrangement enabled me to have the 
advantage of the whole extent of the scale, in case the arc of vibration should 
be very large; which would frequently occur when the torsion force was 
small, and the series of experiments continued for a great length of time. 

After I had made above 2000 experiments with the light torsion rods 
here alluded to, and thus had an opportunity of appreciating the respective 

* Tlic weight of the torsion rod will vary according to the hygrometrical slate of the atmo- 
sphere, and will be different in summer and winter. I have sometimes found a ditference of 100 
grains. Cavekdisii says that his “ deal rod when dry weighs 2320 grains, but when very damp 
“ (as it commonly was during the experiments) weighs 2400.” This deal rod is now in the posses- 
sion of the Royal Institution ; and in October 1837 I weighed it, and found it only 2297 grains. 
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merits and advantages of each, it was considered desirable to try the influence 
and effect of a torsion rod of a much greater weight, and bearing a much 
greater proportion to the weight of the balls employed, and which might even 
be itself employed without any ball whatever attached thereto. 1 therefore 
caused a brass torsion rod to be made, about 0'41 inch in diameter, and 77'43 
inches long, furnished with a short screw (about of an inch long) at each 
end, to which a ball might be attached, or not, at pleasure. It was also 
furnished with a cross piece, and bracing wire, in the same manner as the 
wooden torsion rods, and was supported by the same fulcrum. Tlie weight 
of the rod, and its bracing wire, was 22IG4 grains; and this is the quantity 
assumed in the arithmetical computations. The cross piece weighed 550 
grains. 

^ C. The Glass Mirror, and Scale. 

It was my original intention to have pursued Cavendish’s method of 
determining the time, and the arc of vibration of the torsion rod, by means of 
a light ivory inde.v rod attached to tlie end of the torsion rod ; which, by its 
passage across the lines cut upon the plate glass at the end of the torsion 
box and the assistance of the telescope, placed at a distance, would furnish 
the means of determining these important points. But after continuing this 
plan for a considerable time, I had reason to suspect that some of the anoma- 
lies, which I experienced in the course of my investigations, arose from cir- 
cumstances connected with this source. I therefore abandoned this method 
of observing, and finally adopted the plan of using a glass mirror, reflecting 
its light on a scale of equal parts placed at a considerable distance, as pro- 
posed by M. Gauss in magnetical experiments. See Taylor’s Scientific 
Memoirs, Vol. II. page 27. The ivory index was consequently removed, and 
never afterwards employed. 

The mirror is exactly 2 inches square, and with its frame and screws 
weighs 615 grains: it is attached to the torsion rod immediately below its 
centre. (See the wood-cut in page 27.) It would perhaps have been more 
convenient if it had been made 2 inches wider, as it would then have reflected 
the whole length of the scale in the centre of the telescope, when the torsion 
rod vibrated in very large arcs. But this advantage was sujiplied by the 
insertion of side wires in the focus of the telescope, as already mentioned in 
page 15. These side wires however were very seldom used. The scale is 
formed of a piece of thick silvered brass, 13^ inches long, and 2J inches 
wide; and is fixed on the wooden bar that supports the telescope, and imme- 
diately below the tube. Each division of the scale is of an inch : and 
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as the distance from the scale to the centre of motion of the torsion rod 
is 108 inches, we have rr — — - = -0003561254 = 73", 46 for the angle 
observed at each division of the scale. But, the division lines, which arc 1} 
inch long, are cut diagonally and subdivided decimally by horizontal lines ; 
so that not only can the tenth of a division be clearly distinguished, but, after 
some little practice, the fractional parts of these tenths also. 

The scale is numbered from 20 to 180 ; the central point therefore is 
100 : and, in order to adjust this point to the centre of the telescope. Gauss’s 
method has been adopted of suspending a fine plumb line from the middle of 
the object end of the telescope, and viewing its reflected image, from the 
mirror, on the surface of the scale. I call this the zero line of the torsion 
rod : and when the adjustments, for the neutral position of the torsion rod, 
are made at the commencement of every new set of experiments, the torsion 
rod is placed as nearly as possible in the middle of the torsion box, and the 
mirror is so adjusted that the centre wire of the telescope may cut the centre 
division of the scale, or be at no great distance therefrom. The illumination 
for the readings of the divisions is obtained bj' means of a large concave glass 
mirror, 20J inches in diameter, which is so placed on the floor and in such 
a direction, that the day-light from the square opening in the window, alluded 
to in page 1 1, falls directly upon the scale, and renders it very luminous. 
This mirror belongs to the Royal Observatory at Greenwich. 

When the masses are brought round to abut against the stop, they always, 
by their attraction, put the torsion rod in motion ; and if this motion, as 
viewed through the telescope, is in the direction of the readings of the num- 
bers on the scale, the masses are said to be on the positive side ; but if the 
motion is in the contrary direction, they are said to be on the negative side. 
In the register of the experiments, these positions are sometimes respectively 
denoted by the algebraical signs + and — . When the masses are at right 
angles to the torsion box, and consequently do not exert any influence on 
the torsion rod, they are said to be in their neutral position : and either of 
the two former positions are sometimes called their near position. These 
terms and designations arc merely used for the sake of distinction, and have 
been borrowed from Cavendish’s mode of expression, without intending to 
imply any arithmetical or analytical operation. 

§ 7. The Balls. 

When I originally commenced the experiments I intended to have occa- 
sionally used many balls of different sizes, and formed of different substances. 
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with a view of ascertaining whether the results would be affected by such a 
variation : and I consequently procured several balls of various kinds to be 
made. But, having soon found that no very material difference in the results 
could be discovered in this manner between the metallfc balls, I confined 
my inquiries to experiments made with the following seven kinds of balls : 
namely, 1° Platina, about inch in diameter, belonging to the Royal 
Observatory at Greenwich, and which had been previously used by me in my 
pendulum experiments, as recorded in the Phit. Trans, for 1832, page 408 ; 
2° Lead, 3° Zinc, 4° Glass, 5° Ivory; ea*h about 2 inches in diameter; 
6° Lead, 7° hollow Brass ; each 2J inches in diameter. The precise diameter 
in inches, weight in grains, and specific gravity of each of these several balls 
are given in the following table : 


Sub.un«. 

jio iDche*. 

Weijlit 
ID grains. 

Specific 

Onrhj. 

1 Platina f 1*472 

8957 

21-042 

Lead 2*060 

11941 

11-186 

Zinc 2*010 

7579 

7-069 

Glass 2-012 

3496 

3-253 

1 Ivory * 2*012 

1950 

1-813 

Lead 2-558 

23742 

1 1-338 

Hollow Brass, .j 2*524 

8933 



where it is to be understood that the mean determination of the two balls of 
each kind has been taken for the weight of each; which however differed 
very little from each other. 

Each of the 2-inch balls, and also of the 2J-inch lead 
balls, is tapped with two holes, about J an inch deep, as 
represented in the margin, having a female screw inserted 
therein. By the means of one of these screw holes, the 
balls are attached to the ends of the torsion rod ; and 
the other screw hole was intended for the insertion of a 
light ivory index rod, for determining the time and the 
arc of vibration, similar to the plan adopted by Cavendish, 
as already mentioned. Therefore when these balls were 
weighed, a small brass screw and a small ivory screw 
were inserted in these holes, in order to complete their true weight, as this 
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is the state in which they were used in the experiments. The brass screw 
weighed 25 grains, and the ivory screw weighed 5 grains. 

Prior to the commencement of the experiments which are placed on 
record in this work, I abandoned the ivory index, and substituted the glass 
reflecting mirror, as already related : but in all these subsequent experiments 
I took care to insert the small ivory screw, in order to complete the com- 
puted weight of the ball. The small brass screw was always supplied from 
the ferrules at the end of the torsion rod, from the assumed weight of which 
they had been previously deducted, as already mentioned. The hollow brass 
balls, having been made at a later period of the experiments, were tapped 
with only one screw hole. 

The platina balls could not be tapped, and I consequently caused a light 
copper calotte to be made, the shank of which was about ^ an inch long. 
Each calotte weighed about 55 grains : but, as this included the shank (which 
should not be reckoned, as it formed part of the assumed weight and length 
of the torsion rod) we may consider the weight of the calotte alone to be 
about 30 grains for each ball, and which has been adopted and included in 
the above table. The calotte was fastened to the ball by means of thin shell- 
lae. 

The 2-inch and the 2^inch lead balls were gilt and burnished, in order 
to prevent any radiation of heat from the surface. The glass balls were also 
gilt, but not burnished. None of the other balls were gilt ; but the platina 
and the brass had a highly polished surface, which rendered it the less neces- 
sary to adopt this plan when they were used. 

§ 8. The Suspension Lines. 

I have adopted two different modes of suspending the torsion rod : one 
by means of a single copper wire, as practised by Cavendish and Reich ; the 
other by means of double lines, as proposed by Gauss in magnetic experi- 
ments. But I shall, first of all, proceed to describe the construction of the 
apparatus to which they are respectively attached. 

Near the upper end of the triangular wooden frame, alluded to in page 11, 
and more fully described in page 19, there is inserted a stout wooden shelf 
(there marked by the letter a), having a hole, about an inch in diameter in 
the centre. Upon the top of this shelf (which is here denoted by the 
letter </) is fixed a thick plate of brass, through which passes a short brass 
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rod, or stem (marked a), about 6 inches long and yV of 'O diameter, to 

which the upper part of the suspension line is attached by clamps at the end e.* 



This plate of brass is capable of being adjusted in any lateral direction, 
in order that a plumb line, occasionally attached to the brass stem, may be 
brought directly over the centre of the plank which bears the masses, and thus 
indicate the correct point of suspension. This being accurately determined, 
the brass plate is then fastened by thumb screws to the shelf ; and, the 
plumb line being removed, the suspension line is inserted in its place. But 
previously to the removal of the plumb line, a mark was made on the wall 
at the end of the room ; which, when viewed with the telescope, would be 
in the same straight line with the plumb line, and consequently indicate 
any change of position that might occur. During the course of the ex- 
periments I frequently examined, by a plumb line, from time to time, the 
position of this brass stem, but never found that it sensibly differed from 
its original place : an evident proof of the stability not only of the suspension 
point, but also of the pillar that supports the plank. 

The brass stem is clasped in the middle by a short brass elastic tube 
(through which it may be raised or lowered) and which firmly pinches and 
secures it by a circular screw (marked b). The outer edge of the brass circle, 
which is marked c, is furnished with rack work that fits into an endless 
screw, attached to a Hook’s joint, having a long handle ; whereby the 
observer is enabled to turn round this stem, and consequently the torsion 

* The euspeniion line, here alluded to, is, for the sake of convenience, represented in the 
wood-cut as divided in the middle. 
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rod, in any direction. The construction and arrangement of this part of the 


be improved. In fact, it was made after Cavendish’s model, which was 
lent to me, for that purpose, by the Royal Institution, in w'hose possession 
it still remains. The position of the glass mirror is denoted by the letter g. 

Each of the two modes of suspension has been varied in different ways, 
not only in substance but also in length. With respect to the single copper 
wires, I have occasionally used them of two different sizes : one whose weight 
was 0’556i grain per inch, and whose diameter was consequently estimated 
at 0’0178 inch; the other whose weight was 0‘8353 grain per inch, and 
whose diameter was consequently estimated at 0*0219 inch. These wires 
were at the top clamped by screws at the lower end of the brass stem just 
mentioned ; and at the bottom were also clamped by screws in a thick piece 
of brass, represented in the margin ; the 


projecting ends of which were supported by 
the hook which forms the upper part of the 
fulcrum (described in page 20) that is fixed 
to the centre of the torsion rod. See the 

letter /, in the preceding wood-cut. The total length of the suspension line 
may be considered as about 60 inches, varying slightly on renewals from time 
to time, according to accidental circumstances. On one occasion I was de- 
sirous of shortening the suspension wire about one third of its length, and 
therefore attached the upper part of it (thus shortened) to a thick brass tube, 
20 inches long and closed at each end, furnished at the bottom with a clipping 
apparatus to secure the wire. This tube w’as firmly fastened to the brass stem 
at the top, and answered the purpose extremely well.* 

With respect to the double lines, I used not only silk, but also brass and 
iron. The two ends of the upper part were fastened to another kind of 
brass stem, of which I caused two to be made : one of w'hich permitted the 
distance of the lines to be *158, and the other. 


* The experiment, that were made in this manner, arc the 56 which arc recorded in the 17th 
Series. They were not afterwards repeated. 


apparatus is precisely similar to that adopted by Cavendish, and cannot well 



passed round a cylinder having a groove in the 

middle, and projecting arms which were attached to the hook of the torsion 


*365 of an inch. The lower part of the lines 
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rod, as in the case of the single wire above mentioned. Three of these cylin- 
ders were made; each having a groove of a different diameter; viz. ‘197, 
*369, and *465 of an inch.* It is therefore evident that, in no case, were 
the lines strictly parallel ; but this would not affect the results. The 
diameters, which have been assumed, are 

•158-h-197 -365-|--3fi9 , •365 + -415 , 

• = *177 = *367 and = *41o inch. 


2 2 

The silk lines were made at Manchester, expressly for my use, and are 
formed of very fine silk fibres, almost as fine as when first produced by the 
silk worm. About 30 or 40 of these fibres formed the skeins that were 
occasionally employed; the fibres were tied together, at every distance of 
about 6 inches, with threads of fine silk ; and, although not weighing more 
than five grains, were, when doubled, sufficiently strong to support a weight 
twice as heavy as that attached to the torsion rod. In a few instances I have 
been obliged to renew these skeins, not only when I have exchanged them for 
the metal wires, but when in dismounting the torsion rod a few of the fibres 
might have accidentally been broken, and thus (if suffered to remain) might 
risk the accuracy of the motion of the torsion rod, by the waving and floating 
motion of the loose filaments against the sides of the box. Great attention 
has been always paid to this circumstance when new lines have been em- 
ployed and put up. In some instances I have doubled the thickness of the 
skein, without, however, producing any difference in the results. 

The brass wire was nealed, and weighed 0*311 grain per inch, and its 
computed diameter was 0*0134 inch. The iron wire was also nealed, and at 
first was the finest that I could get that was sufficiently strong to bear the 
heaviest weight that was likely to be applied, without the risk of stretching 
or breaking. Its weight was 0*1293 grain per inch, and its computed diameter 
*0091 inch. But afterwards having occasion to employ a thicker iron wire, 
with the brass torsion rod, I procured some where the weight was 0*5153 
grain per inch, and its computed diameter 0*0182 inch. This was used only 
on April 24, 25, and 26, 1842 : for being found too thick, I procured another 
piece, whose weight was 0*4046 grain per inch, and its computed diameter 
0*0162 inch, which was the wire subsequently used with the brass torsion rod. 


• The second groove, here mentioned, was originally *395 of an inch ; and two sets of experi- 
ments were made therewith in June 1841, being those contained in the 18th and 19th Scries. 
But this diameter being found rather too large, it was afterwards reduced to *3G9 of an inch. 
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Before I close this account of the suspension lines, I cannot but advert to 
the firmness and stability of the support to which they were attached. In 
order to satisfy myself on this requisite point, at the time of the original con- 
struction of the apparatus, I made various attempts to create a sensible dis- 
turbance in the motion of the torsion rod, by causing the doors to be fre- 
quently and violently slammed — by jumping heavily on the floor of the room — 
and also above the ceiling — and in other different ways, having a similar tend- 
ency ; but, in no instance could I observe the least effect upon the lateral 
motion of the rod. I have also frequently tried the same experiment, when 
different visitors were present, since the apparatus has been completed : and 
have moreover many times not only accidentally, but also designedly, made a 
regular series of experiments for determining the Density of the Earth, during 
the most violent storms that I have ever witnessed, when the wind has been 
so boisterous, and blowing in such gusts, that the house has been shaken to 
its centre. But in no instance have I ever seen the least disturbance in the 
lateral motion of the torsion rod, nor any difference produced in the results 
of the experiments. I have thought it proper to make these remarks and 
thus to place them on record, because some persons at first hazarded an 
opinion that the place which I had selected might not be quite adapted for 
experiments of so delicate a nature. But a moment's consideration will con- 
vince a person conversant with the subject, that no dancing motion of the 
suspension line, even if it did exist, would tend to produce an irregular lateral 
or angular motion in the torsion rod ; and this is the only anomalous motion 
we need guard against.* 

There is also another remarkable circumstance connected with this sub- 
ject, which I think it requisite likewise here to place on record. When the 
torsion rod has been in a state of repose, I have frequently shaken the torsion 
box, by rapidly moving the ends backward and forward from side to side 
50 or 60 times and even more : but I could never discover that this disturb- 
ance of the box caused the least motion in the torsion rod, which still 

* On one or two occai'ions, when a rery fine wire and the heavic&t balls have been used, I 
have noticed a slight treiKhling of the torsioD rod, when a loaded waggon has been passing the 
house. But although this motion was closely and designedly watched, I never could discover 
the least angular deviation in the torsion rod. And it may be proper to add that no trembling 
agitation of this kind took place when violent storms and gusts of wind blew against the house : 
nor have I since observed the occnrrence here alluded to. 
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retained its stationary position. This experiment has been witnessed at 
various times by several scientific persons. Yet, notwithstanding this torpid 
state of the torsion rod, if the slightest change of temperature be applied 
near the side of the torsion box, or if either side near the balls be sprinkled 
with a little spirit of wine, the torsion rod is immediately put in motion and 
the resting point undergoes a rapid change. 

^ 9. The Microscopes. 

The distance between the centre of the masses in their alternate near 
positions, has been determined by means of Microscopes, in the following 
manner. To the central part of the piece of hard wood against w'hich the 
plank abuts, and which I have called the stop, a strong brass plate, of a 
triangular shape, has been aflSxed. On the top of this plate, and at the 
angular part which projects from the panel about 8 inches, there is a small 
brass tongue, sliding in a groove and capable of being adjusted in position, 
to which a fine silver plumb line is attached. This plumb line is so adjusted 
that it may be not only nearly in the centre of the distance between the masses 
when they are brought up to their near positions ; but also at the same time 
nearly in a straight line with the zero point (100 divisions) of the diagonal 
scale, and the suspension line of the torsion rod. Moreover, it is so firmly 
fixed that it almost constantly retains the same position ; at least, the slight 
deviation therefrom, that it may occasionally undergo, is a matter of no 
importance, since it is immediately discovered, and is easily adjustable. I 
call this the zero line of the masses. 

On each side of this zero plumb line, and about 5 inches therefrom, 
another plumb line is suspended, from the top of the octagonal frame work, 
or wooden screen, in such a manner that these three plumb lines may be in 
the straight line that would join the centres of the masses, when they are 
brought round, from side to side, to abut against the stop. The distance of 
the outer plumb lines from the centre one has been so chosen that it may be 
somewhat greater than the truth ; in order that the masses, when they are 
brought to abut against the stop, should abut also against the plumb lines, 
and thus exhibit the correct distance between the zero plumb line, and the 
outer circumference of the masses observed. In order to measure this 
distance with accuracy, a stout brass bar was firmly screwed (with one screw 
only) to the outside panel of the frame work, about 2 feet above the floor ; 
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and to this bar 3 microscopes, each 8^ inches long, were also firmly screwed, 
and capable of being adjusted so as to be about 5 inches from each other. 
The object-glass of the microscopes was of an inch ; and in the eye piece 
was fixed a mother-of-pearl scale, each division on which was equal to 
•001613 inch. Tlie field of view of the microscopes takes in upwards of 90 
divisions of the scale ; and by observing and registering the division that is 
cut by the plumb line, the correct distance of the wires from each other is 
readily obtained.* 

The observations of the distance have been made in the course of every 
experiment, except in a very few instances where there has not been suf- 
ficient time to complete them : a note of such omissions has, however, always 
been made. In fact, the differences, from one experiment to another, are in 
general so very minute that no error is likely to occur from this source. 
Moreover, the bar was not only at the commencement of these experiments, 
but has subsequently been frequently taken off, and the positions of the 
microscopes compared with a standard scale in my possession, and which is 
the same that is described in the 9th volume of the Memoirs of this Society, 
pages 87 and 184. The differences between these comparisons, at various 
periods, were always extremely small ; but I have nevertheless assumed the 
mean of the comparisons as the correct position of the microscopes during the 
interval. The bar is represented in the wood-cut, in page 13. 

As all these plumb lines are suspended in the interior of the frame work, 
where every thing is in darkness, a small piece of looking glass, about 2 
inches square, is placed opposite to each, and adjusted in such a manner that 
it may reflect, upon the object end of the microscope, the light of a lamp that 
is applied to a small glass window at the side, during the short time that 
elapses whilst the observation is made, and which is then immediately 
removed. 

I have here spoken of one microscopic bar only, and one set of plumb 
lines : but it must be understood that there is a similar arrangement at the 
opposite end of the frame work, in order to measure the distance of the 
masses when they arrive at that end of the plank also. The bar which is 

* The middle of the plumb line was always the point observed and registered : consequently 
it is requisite that twice die semidiametcr of the plumb line should be added to the sum of the 
distances from the centre wire, in order to obtain the correct distance between the circumferences 
of the two masses. See the Note in page 18 . 
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j)laced at the northern end of the frame work is designated and marked by 
the letter A; and that at the southern end, by the letter B. 

I would also remark that although I have hitherto alluded to only three 
microscopes, there are in fact five microscopes on each bar : the two outer 
ones, which are about 12 inches from the next adjoining ones, being intended 
for the measurement of the diameter of the masses when required ; and coji- 
sequently used only on such special occasions. The arrangement of the 
microscopes, therefore, is in the following numerical order, 

I a 3 4 '^ 3 

o 000 o 

the three middle ones (2, 3, 4) being the only microscopes that were used in 
the general experiments for determining the density. 

I have already remarked that the differences in the readings of these 
microscopes, from one experiment to another, are generally very minute. 
This circumstance enables me to take the mean of the readings of the several 
microscopes for all the experiments made in the same day, without the least 
risk of any perceptible error, a plan which I have adopted throughout the 
whole of the experiments; separating, however, the results obtained when 
the masses were on the positive side, from those which were obtained when 
they were on the negative side, but adopting the tneaii of them in the com- 
putations. It has not therefore been considered necessary to crowd Table I 
by the insertion of every observation of the microscopes : but all the several 
mean results are recorded in Table II in the proper columns. 

§ 10. The Thermometers. 

As it was one of my first considerations to secure an uniform temperature 
in the room, I was desirous of being able to inspect, from time to time, its 
actual and correct state. I therefore caused 14 thermometers, of different 
kinds, to be placed in various parts of the chamber. Two of these formed 
what is called Six’s (or the self registering) thermometer, which indicated and 
recorded the change of temperature from day to day : six were placed at 
various distances within the frame work that enclosed the plank, &c., and 
were so arranged that they could very conveniently be taken out and 
inspected, without disturbing any part of the a}>paratus : another was placed 
against the wall near the window ; another also against the wall farthest 
from the window ; another attached to the frame work near the ceiling ; 
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another between the two window frames. These were nearly all of the same 
length, about 12 inches for 100°, and were divided into half degrees. 
Besides these there were two shorter ones (4 inches long) placed within the 
torsion box, one at each end : but, as these seldom indicated any change of 
temperature during the time of experimenting, I eventually omitted to record 
them. The last thermometer that I shall mention, was placed near the 
window, on the outside of the building, in the open air. These are all 
Fahrenheit’s thermometers. 

A daily inspection of these thermometers confirmed me in my opinion of 
the stability of the temperature of this room, wherein I had so often, on 
former occasions, carried on numerous perfdulum experiments. And the 
frequent comparison of the state of three of these thermometers, namely, 
that in the open air, that between the two window frames, and that within 
the room next to the window, proved to me that a very considerable 
alteration in the temperature of the open air might take place, and continue 
for a very long time, before it would materially affect the temperature within 
the rQom ; still longer before it reached the interior of the frame work ; and 
still longer before it would enter the torsion box; where alone it could be 
attended with any sensible effect on the results. Indeed, in many instances 
I have completed a series of experiments, when the temperature of the ex- 
ternal air has been frequently six, eight, and sometimes more than ten 
degrees different from that of the room (p/ws or minus), without any other 
change than such as occurs on ordinary occasions ; and in some few cases, 
without any perceptible change whatever. 

It was my constant practice, before commencing any set of experiments, 
to examine and record the state of all the thermometers ; and again also at 
the end of the set But, it is to those only which are placed within the 
frame work, that- great attention need be paid ; as it is there alone that a 
change of temperature is likely to be the harbinger of any sensible alteration 
in the torsion box. And in Table I at the end of this memoir, I have 
inserted the mean of these six thermometers, at the beginning and end of 
every series of experiments ; whereby it will be seen that no great alteration 
in the temperature ever occurs. Indeed, with a view to satisfy myself of the 
usual or probable amount of the change of temperature during a set of 
experiments, I examined the recorded state of the six thermometers within 
the frame work, consecutively for the period of 14 months; and I found that 
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the mean increase of temperature (as indicated by those thermometers) has 
been only 0°*15 per hour. Now, when it is considered that I am always 
obliged to remain in the room during the whole time of any experiments, 
and that a lamp is occasionally necessary for obser\’ing the microscopes, this 
change of temperature is of no great amount; nor indeed does it produce 
any anomalous effect on the motion of the torsion rod. For I have generally 
noticed that anomalies arising from this source seldom occur except when 
sudden changes of temperature are produced in the torsion box; and then 
only when one side of the torsion box is more affected than the other, which 
seldom occurs in the ordinary state of the atmosphere. 

The Barometer employed is an excellent one made by Newman : its 
diameter is 0-45 inch. The height of the mercury is recorded exactly as it 
has been read off, without any correction whatever. It has always been 
observed at the beginning and end of every series of experiments ; and the 
results are stated in Table I. 

§ 11. The First Series of Experiments {since abandoned). 

Before I enter upon the mode which I finally adopted for carrying on the 
proposed experiments (recorded in this paper) with a view to their accurate 
results, it will be requisite to describe certain portions of the process which 
I, at first, pursued for some time, but which I was ultimately obliged to 
abandon and reject, for reasons which will subsequently fully appear. This 
relates principally to the uncovered or unprotected state of the torsion box, 
and its consequent inability to prevent the introduction of a very considerable 
source of anomaly. I have already stated that Cavendish’s torsion box w'as 
similar to the one which I have described in page 19 ; with this exception 
that his box was furnished with a wooden shaft or trunk at each end, in 
which the balls were suspended by a fine wire from the ends of the torsion 
rod : and if I understand Reich’s account correctly, his torsion box was not 
materially different. In both cases the masses were brought up almost close 
to the outer side of this wooden shaft, but without actually touching it : but 
no mention is made of the application of any intervening substance to guard 
against a change of temperature on the approach of the masses. Such an 
occurrence indeed does not appear to have been originally anticipated ; and 
when suspected was not considered of any considerable importance. The 
principal precaution, which both Cavendish and Reich adopted in the pursuit 
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of their experiments, was to select a room where the air might be considered 
to be generally in a state of uniform temperature during the time of con- 
ducting the operations : for it was not probable that any place could be 
found where the temperature was likely to continue strictly uniform for any 
long period. 

Cavendish chose an out-house in his garden, at Clapham Common ; and, 
having constructed his apparatus xt'iihin the building, he moved the masses 
by means of ropes passing through a hole in the wall, and observed the 
motions of the torsion rod, by means of a telescope fixed in an ante-room on 
the outside. The general temperature of the interior Avas therefore probably 
uniform during the time that he was occupied in any one set of experiments : 
but it is scarcely to be expected that a building of this kind, and in such a 
situation, would preserve the same uniform temperature for 24- successive 
hours ; especially at the seasons (April, May, August, and September) which 
he selected for his operations. 

Reich pursued a similar plan, but under circumstances apparently more 
favorable ; for he selected a dark cellar, where the temperature was not so 
likely to be disturbed : and, having closed up the door, he adopted Caven- 
dish’s plan of observing the motions of the torsion rod, on the outside. But, 
even in a situation like this, we must not expect a constant uniformity of 
temperature for a long period. Neither of these authors, however, has given 
any information on this subject ; for, the state of the thermometer (even if 
any Avere used) is not once mentioned, except in the three special experiments 
of Cavendish, to which I am noAv about to allude. 

Both of these experimentalists, in the pursuit of their inquiries, met with 
anomalies for which they could not satisfactorily account : and although 
Cavendish suspected the cause of some of those anomalies, and even under- 
took a feAv experiments (the three just mentioned) for the express purpose of 
discovering it, yet he does not appear, either then or at any future time, to 
have pursued the subject further, nor to have applied any remedy for the 
evil, in any of his subsequent experiments. He closes the account of his 
thermomeirical experiments Avith the following laconic remark : “ It seems 
“ sufficiently proved therefore that the effect in question is produced by the 
“ difference of temperature between the Aveights and the case.” He probably 
considered that the amount of the disturbing force, although very sensible 
Avben tried in the extreme cases which he pursued, yet under the ordinary 
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circumstances of temperature, was too minute to lead to any material error 
in the results, and therefore abandoned the attempt to remove it: for he 
says, “ It indeed may be objected that, as the result appears to be influenced 
“ by the current of air, or some other cause,. the laws of which we are not 
“ well acquainted with, this cause may perhaps act always, or commonly, in 
" the same direction, and thereby make a considerable error in the result. 
“ But, yet, as the experiments were tried in various weathers, and with con- 
“ siderable variety in the difference of temperature of the weights and air, 
“ and with tlie arm resting at diffferent distances from the sides of the case, 
*' it seems very unlikely that this cause should act so uniformly in the same 
“ way, <»s to make the error of the mean result nearly equal to the difference 
“ between this and the extreme ; and therefore it seems very unlikely that 
" the Density of the Earth should differ from 5'f8 l>y so much as of the 
“ whole.” Had Cavendish however increased the number of his experiments, 
he would soon have discovered the error of his opinion, and that it would be 
absolutely necessary to remove altogether, or at least to modify, this dis- 
turbing force, before he could place any dependance on the result of his 
labors. 

Although Reich pursued his experiments in a room which was rather 
more favorably situate than the out-house of Cavendish, yet it appears that 
this distinguished experimentalist also experienced anomalies, for which he 
has not given any satisfactory explanation. Indeed, he does not describe the 
nature of those anomalies, nor does he allude cither to Cavendish’s doubts or 
to his theory : in fact, it would not appear, if we were to confine our attention 
merely to his 14 sets of experiments, that he encountered any anomalies at 
all ; since the recorded experiments bear evidence of great regularity and 
accuracy. But, at the end of his work, page 63, in allusion to certain vari- 
ations, in the titne of the oscillations of the torsion rod, which occasionally 
occurred, he justly remarks that such variations do not affect the results of 
the experiments, because the deviation of the torsion rod increases, or di- 
mini.shes, nearly in the same ratio. He then subjoins the following passage, 
which bears upon the other point in question, to which I am desirous of 
drawing the attention of the reader : " Totally dififerent from these gradually 
" progressive changes in the times of vibration, and also easily to be dis- 
“ tinguished therefrom, were the still much greater anomalies that were 
“ occasionally observed ; and which were produced by a small obstruction 
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“ that was opposed to the vibrating arm. It is probable that small hairs, or 
“ filaments caused by foulness, had introduced themselves into the narrow 
case, and which immediately produced much shorter periods of vibration, 
“ greater irregularities in them, and a rapid decrease of the arc of vibration. 
“ Whenever this happened the case was carefully cleaned : that is to say, all 
“ the filaments that were in the narrow tube, through which the wire that 
“ supported the balls passed, were destroyed by means of a burning flame 
“ passed through it.” • Now, it is difficult to understand how these oc- 
casional interruptions could have taken place at such short intervals, after 
the tube had been once properly cleaned and closed : and as no other allu- 
sion to such disturbances has been made in the account of the experiments 
that appear in the book, not only a doubt naturally arises as to the nature 
and magnitude of the anomalies, and the precise manner in which the results 
were affected, but a suspicion also is entertained that some of the experi- 
ments, thus alluded to, may have been rejected on account of their presumed 
discordance. 

But, however this may be, it is quite clear that both these experimen- 
talists met with certain disturbing forces, in the progress of their inquiries, for 
the cause of which they could not satisfactorily account, nor for the remedy 
of which did they make any successful attempt : but, against which it has 
become very requisite that every precaution should be taken, in the pursuit 
of any new experiments. Agreeing therefore in Cavendish’s view of the 
subject, that one great cause of some of the anomalies arose from the differ- 
ence between the temperature of the masses, and that of the circumambient 
air, I at first caused the stop (alluded to in page 17) to be so placed as to 
prevent the surface of the masses from approaching nearer to the torsion box 


• Lost I may have inadvertently translated this passage erroneously, I shall here give the 
original words. “ Von diesen allmalig fortschreitenden Veriinderungen der Schwingungszeiten 
" ganr verschieden, und auch Icicht davon zu unterscheiden, sind die einige Male hemerkten 
“ noch weit grdssern Anomalien, die durch ein kicines Hindemiss hcrvorgebracht warden, das 
“ sich dem sehwingendcn Arme entgegenstellte. in dem engen Gehiiuse hatten sich vermuthlich 
“ feine Harchen, oder durch Faulniss gebildcte Faden eingefunden, die sogleich viel kleinere 
Schwingungszeiten, grosse Unrcgelmassigkeitcn darin, und schnelles Abnchmen der Schwing- 
“ ungsbdgen bewirkten. In solchem Falle wurde das Gehiiuse sorgfaltig gercinigt, namentlich 
“ wurden in den engen Riihrcn, dureh welche die die Kugein tragenden Drahte gingen, alle 
“ Faserchen mittelst eines durchgeschobenen brennenden Lichles zerstbrt.” 
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than about one inch; conceiving that this increased distance would be a 
sufficient protection. And as an additional remedy, I introduced, in this 
intermediate space, at eacli end and on each side of the torsion box, a thin 
board about 15 inches square, covered with baize, with a view to prevent as 
much as possible the transmission of any heat from one body to another. 
Having adopted these precautions, I commenced the experiments on October 
19th, 1838, and registered every observation, that I subsequently mjide, in 
printed blank forms, previously prepared. 

My first experiments were tolerably regular, although the results were 
generally greater than those obtained either by Cavendisu or Reich ; but I 
soon observed discrepancies which convinced me that some disturbing force 
was in operation, which I had not yet contemplated, and which I could not 
discover. One of the most striking evidences of such anomaly was the 
remarkable circumstance that the arc of vibration; during one and the same 
experiment, would seldom decrease in the regular manner which it ought to 
pursue, if the torsion rod were guided by an uniform influence ; and more- 
over, that in fact it would frequently increase, contrary to all the known laws 
of bodies so circumstanced. I also remarked the same generally increasing 
tendency of the resting point of the torsion rod towards the masses, when 
they were brought round to their near position ;* a circumstance which had 
been observed by Cavendish, and which led to his thermometrical experi- 
ments, already alluded to. But, totally different from either of these, and 
not to be explained on the same principle, was the frequent spontaneous 
motion of the torsion rod, when the masses were remaining in their neutral 
position, where they could not exert any influence. I do not here refer to 
the slight vibratory motion, to which the torsion rod is almost always subject ; 
for even when it is apparently in a state of complete repose, minute vibra- 
tions are perceptible with the telescope : but I mean to advert to those 
occasional and more extraordinary movements in the arc of vibration, which 
would frequently occur without any apparent cause. In these cases the time 
of vibration would seldom differ from its mean period, and the resting point 
would seldom vary from its usual position : but the arc would increase, from 

* I call that position of the masses the near position, when they are brought round, on either 
side (whether positive or negative) to abut nearly against the end of the torsion box : and the 
neutral position is when they are placed nearly at right angles to the torsion box. See 
page 24. 


40 


yir. Baily on the mean Density of the Earth. 


little or nothing, to a very considerable magnitude, and in some instances to 
such a degree that the balls would strike against the sides of the torsion box. 
After continuing for some time in this oscillatory condition the arc would 
gradually decrease, and the torsion rod would ultimately recover its usual 
state of repose. These phenomena are the more remarkable, since in most 
of them, during the whole period, the weather has been generally very calm ; 
and as to the temperature, I have seldom been able to discover any material 
change in the thermometers distributed about the room. 

Notwithstanding these interruptions I not only considered it proper to 
continue the experiments, for some time, in the usual manner, in the hope 
that I might thereby eventually throw some light on the probable cause of 
the anomalies, and perhaps be enabled to apply a correction for the effect of 
their influence ; but also was induced to institute several new courses of 
experiments, as circumstances and suggestions occurred, for the express 
purpose of elucidating the subject. The theories of electrieity, magnetism, 
temperature, and currents of air — the influence of different modes of sus- 
pension by single and double wires and by double silk lines — the trial of balls 
composed of different substances and magnitudes — were successively and 
frequently appealed to, and various experiments made to discover their pro- 
bable effect on the results. At one time it seemed that a portion of the 
anomalies might be accounted for by a presumed electric state of the glasses 
at the ends of the torsion box, on which the divisions of the scale were cut, 
and close to which the index of the torsion rod moved. I therefore removed 
the index piece altogether, and substituted a glass mirror fixed in the centre 
of the torsion rod, as already mentioned in page 23. But this new plan, 
although much superior in principle to the former mode of observing, did not 
throw any light on the subject of inquiry, and disappointed my expectations 
in this respect. The mode of conducting the experiments was also varied in 
different ways, with a view of eliciting information on the point in question. 
Some of them were carried on like those of Cavendish, and others like those 
of Reich (for the methods of these two experimentalists were very different 
from each other, as I shall have occasion to mention again more at large), 
whilst many more were conducted on a plan essentially different from either 
of them. Red-hot balls, and powerful lamp.s, were occasionally applied near 
the torsion box, with a view to raise an artificial temperature, and thus create 
a powerful influence : and, on the other hand, masses of ice have been 
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employed for a similar purpose. The manner likewise of putting the masses 
in motion was frequently diversified, under the hope of being enabled thereby 
to obtain a clue to the object of my research. 

But, it is needless to proceed with a detail of these fruitless operations, 
which were carried on, without much interruption, for upwards of 18 months, 
and amounted in number to nearly 1300 experiments. Many of these were 
of a mere speculative nature, with a ^iow to discover the cause of the ano- 
malies here alluded to : but a thousand of them, at least, were more specially 
made for the purpose of determining the Density of the Earth, and were 
eventually reduced. But the results, although in many cases very consistent 
amongst themselves, were upon the whole so discordant and unsatisfactory, 
that no confidence could be placed on the general result, as a correct value 
of the true object of inquiry. And, as I had predetermined not to select 
merely those experiments which might appear to be the most favorable 
specimens, or supporting any particular theory, and to keep out of view, and 
reject the rest, I consequently abandoned the whole. 

During these investigations I was frequently visited by several scientific 
persons who took a lively interest in the pursuit in which I was engaged, and 
who assisted me with their opinion and advice on several occasions ; and of 
which I availed myself, from time to time, as opportunities occurred. But I 
am principally indebted to Professor Forbes of Edinburgh, for the most 
satisfactory removal of the principal anomalies that I had met with. This 
gentleman’s intimate acquaintance with the theory of heat, and its various 
operations, effects, and influence, led him to agree with Cavendish in opinion 
that one source, at least, of the anomalies might arise from the radiation of 
heat from the masses, when they were brought up to the sides of the torsion 
box : and that this might even still operate notwithstanding the interposition 
of the sides of the box, and the intermediate boards already alluded to. .As 
a remedy for this influence he suggested the propriety of having the masses 
gilt, and also of procuring a gilt case as a cover to the torsion box, for the 
puqrose of preventing the effect of radiation, from whatever source it might 
arise. Acting upon this advice, I not only caused a gilt case to be made in 
the manner here proposed, but also caused the torsion box itself to be pre- 
viously covered, all over, with thick flannel.* The masses, and the plank on 

* This case consisted of four parts : the two ends (each about 20 inches long) were gilt and 
burnished in the usual manner: but the two middle portions were merely covered with gilt paper. 
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which they were placed, were not gilt, as such an operation would be attended 
with some difficulty and inconvenience, but they were covered with gilt 
paper, and the whole of the interior of the frame work was lined in a similar 
manner : but the 2-inch and 2.}-inch leaden balls, occasionally attached to 
the torsion rod, were gilt and burnished. And for the purpose of more 
effectually preventing the radiant influence of the masses, I altered the posi- 
tion of the stop, so as to increase their distance from the torsion box, about 
14 inch more on each side. The suspension line tube was not meddled with. 

These alterations and improvements having been completed, I resolved to 
commence a nerc series of experiments, that w'ere likely to be thus made 
under more favorable auspices, for the correct determination of the mean 
Density of the Earth : and I am happy to state that the results soon con- 
vinced me that the proper mode had been taken for the removal of the 
principal source of discordance. For, although, in some cases, slight dis- 
crepancies may still appear to exist, as might be expected in any inquiry that 
involves so delicate a system of operations ; yet where the discordances are of 
greater magnitude they seem to be confined to one class of experiments, and 
to depend principally on the nature and construction of the material of which 
the suspension line or torsion rod is composed, and do not materially affect 
the general result of the whole. In fact, I have met with very few experi- 
ments, made in the regular mode of proceeding, that are objectionable, or 
that need be rejected on account of any anomaly properly so called.* Every 
experiment therefore that has been made, under this new arrangement of the 
apparatus (whether good, bad, or indifferent) has been recorded and pre- 
served ; and they are all here given, in Table I, without any reserve what- 
ever : it being left to the reader himself to reject or retain, at his pleasure, 
such as he may think fit. 

The alterations in the apparatus, here alluded to, necessarily occupied 
some time : and as I was desirous of previously ascertaining that every part 

• I have already mentioned, in page 39, that the most striking evidence of a disturbing force 
was the irregularity in the magnitude of the arc of vibration ; which has however now been 
removed by the alterations here alluded to. In order to satisfy myself that these alterations were 
the true cause of the removal, I have several times stripped the torsion box of its coverings, and 
commenced experiments in that state ; but I have always been obliged to abandon them in 
consequence of Uie irregular influence of the masses on the arc of vibration, on whichever side 
they were brought up. 
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of it was in good and working order, and properly arranged, it was near the 
close of the month of January 1841, before I was enabled to commence the 
new series. As the state and condition of the apparatus, thus altered, has 
been already described in the preceding sections, it is unnecessary here to 
enter into any further details on that subject. But, as it will be requisite to 
say something of the mode of proceeding, of conducting the experiments, and 
of deducing the results, 1 shall previously enter a little more at large on 
these points. 

§ 12. The Resting Point of the Torsion Rod. 

The torsion rod is never at absolute rest, but is constantly in a state of 
vibration on its centre ; and consequently when the end of it is viewed at a 
distance with the telescope, it appears to oscillate on each side of a mean 
point, called the resting point. For, even when it is apparently in a state of 
complete repose, minute vibrations are always perceptible with the telescope ; 
and the times of performing such infinitesimal arcs correspond, in most cases, 
very nearly with the mean time of vibration that takes place when the torsion 
rod is in full action. 

This resting point, however, is by no means permanent or stationary, and 
seldom remains in the same position for any length of time, even when the 
torsion rod is not influenced by the approach of the masses. The extent 
and direction of its disturbance, as well as its rate of motion when so dis- 
turbed, are very variable, and seem to depend on causes which have not been 
suflSciently accounted for, but which may in some measure arise either from 
slight changes of temperature, or some latent alteration in the component 
parts of the suspension line. When the torsion rod is suspended by double 
lines, the motion of the resting point (when it has a tendency to move, 
which is not always the case) is of an oscillatory nature, and seldom extends 
to any great distance from the mean zero point ; after which it again 
eventually returns; and so on successively, backwards and forwards, at 
irregular intervals. But when the torsion rod is suspended by a single wire, 
the motion of the resting point is more direct, yet still of a complicated 
nature. For there is a general tendency in all hardened wires to turn in a 
particular direction ; which direction however is oftentimes influenced (like 
the bifilar suspension) by a change of temperature or some other force : 
so that a sort of compound motion is occasioned, which, though of a 
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vibratory nature, is mostly in one and the same direction ; and the resting 
point of the torsion rod consequently deviates, day after day, considerably 
from its previous position. In such cases the torsion rod, if it has moved too 
far from the centre of the torsion box, may be brought back to its required 
position by means of the Hook’s joint. 

These vibratory motions of the resting point (which must be carefully 
distinguished from the regular vibratory changes in the position of the 
torsion rod itself, caused by the near approach of the masses) do not ma- 
terially affect the mean results in a series of experiments: more especially 
if their march be regular. It is only when any sudden and considerable 
transition takes place, that a sensible and material error is likely to occur : 
this however seldom happens if due precaution has been taken to screen the 
torsion box effectually. It must be confessed, however, that discordances 
sometimes arise which cannot wholly be attributed to change of tem- 
perature, but to some other occult inffucnce with which we are at present 
unacquainted. 

Notwithstanding I have assumed that the torsion rod is always in motion, 
its resting point (or position in which it would repose if its oscillatory motion 
were to cease) may nevertheless be determined with considerable accuracy 
by observing two extreme points of the arc of vibration, by means of the 
telescope, as denoted by the readings of the divisions of the scale : for, half 
the sum of the two readings will be the required position of the resting point, 
or sufficiently near it for our present object of inquiry. » But, as the resting 
point itself is generally in motion also, and as two vibrations at least are 
requisite in order to determine the time, it becomes necessary to observe 
more than two extreme points, when we wish to obtain the mean resting 
point corresponding to such interval. Cavendish observed three extreme 
points, and took the second mean of the whole ; whereas Reich observed four 
extreme points, and took the third mean of the whole, for the correct mean 
position of the resting point, corresponding to the interval. The latter is by 
far the most convenient, not only because four extreme points (at least) are 
required, when a series of experiments is undertaken, but also because it 
furnishes a very ready and easy method of determining the time of the mean 
vibration of the three arcs, without the labour of much computation ; as I 
shall again mention in the sequel. And as both methods are equally correct, 
I have consequently followed Reich’s mode in all my experiments, and have 
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adverted to the use of Cavendish’s method of reduction on some special occa- 
sions only, which are noted at the time.* 

Let us now suppose the masses to be in their neutral position, and the 
torsion rod, in a state of repose, in its neutral position also. The resting point 
of the torsion rod being noted and recorded, let the masses then be brought 
up to their near position (either positive or negative), and there suffered to 
remain during the experiment. The balls are immediately attracted thereby, 
and the torsion rod consequently moves towards the masses, and takes up a 
new position. The velocity of this motion and the delicacy of the sus- 
pension lines cause it at first to advance beyond its correct position ; but it 
is soon brought back again by the torsion force of the suspension lines ; and 
thus a vibratory motion arises about a nerr resting point, which (if undis- 
turbed) would continue for some time. The place of this new resting point 
is ascertained in the same manner as that just alluded to : and the difference 
between the two positions thus determined will give the Deviation, or mean 
arc, through which the torsion rod has been moved by the influence of the 
masses ; and this deviation is the most important of all the quantities that are 
requisite for the solution of the problem in question. 

But, where a series of experiments is intended to be made, I have not 
taken any account of the position of the resting point of the torsion rod 
when the masses are in their neutral position, but have always commenced 
indiscriminately when the torsion rod has come to its extreme point, on which- 
ever side the masses might be at the time, or even if in their neutral position : 
and as soon as the first experiment is completed I have brought the masses 
quickly round to the other side of the torsion box, when the balls are again 
attracted, but in the opposite direction. A similar vibratory motion takes 
place also here, and another new resting point likewise occurs, on that side of 
the torsion box, the mean place of which is ascertained in the same manner 
as the former. The difference between the mean places of these two new 
resting points will give the total mean arc through which the torsion rod has 
been moved by the influence of the masses in their positive and negative 
situations, or in their two near positions : the half of which is here the correct 
deviation from the mean neutral position of the torsion rod. 

* These special occasions arc only 9 in mimber, and are tlie binary experiments, Nos. (33 
and 84), (99 and 100), (109 and 110), (121 and 122), (177 and 178), (188 and 189), (282 and 
28,3), (1513 and 1514), (1848 and 1849). 
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This experiment being completed, another may he immediately com- 
menced in a similar manner, and continued from the preceding one by 
bringing the masses round quickly again to the other side ; and so on, suc- 
cessively as long as it may be convenient: and it will be found that the 
mean positions of each of these new resting points will either continue 
tolerably regular during the whole of the series, or will move in the same 
direction with considerable uniformity. The slight irregular deviations there- 
from are, however, occurrences against which it is of the greatest importance 
to guard as effectually as possible, since they are the source of the most 
considerable error that arises in the results. 

But, should any sudden and considerable change take place in the 
direction of the march of the resting point, the remedy consists in making a 
stop, and dividing the series of experiments into two portions. A remark- 
able instance, of this sort, occurs on March 20, 1841 ; when, at experi- 
ment 282, the time of vibration increased very considerably all at once, 
whilst during the same period the march of the resting point appears to have 
been very much disturbed ; and this alteration in these important elements 
continued during the remainder of the day. In the computation of the 
results, a stop has consequently been made at experiment 281 ; and the two 
subsequent experiments in that series have been separated from the pre- 
ceding ones; and (being a binary connexion) are computed agreeably to 
Cavendish’s method, as already stated in the note in the preceding page, 
where other similar cases are referred to. 

§ 13. The Torsion Force. 

The torsion force of a wire is that elastic power in the body, by means 
of which it is enabled to return to its original position, after being drawn 
aside by any external impulse. The force of torsion is inversely proportional 
to the squares of the times, and to the length of the wires, and directly 
proportional to the fourth |iower of the diameters of those wires. The 
lengths of the wires being equal, the weights of those wires are proportional 
to the squares of their diameters ; and the times of oscillation are reciprocal 
to those squares. This force, therefore, varies with the substance, magnitude, 
and length of the wire ; but it is generally considered to be constant for the 
same wire, whatever be the weight suspended thereto. This, however, must 
be taken within certain limits, since the time of vibration (which is one of the 
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elements for determining the force of torsion) will frequently differ very 
considerably without any apparent or sensible alteration in the component 
parts of the apparatus. For, altliough the weight, attached to the wire, may 
sometimes slightly differ, from one day to another, by the alteration of 
moisture in the atmosphere, which affects the torsion rod, yet this variation 
of weight will not sensibly affect the value of the torsion force, during any 
consecutive set of experiments : whereas, on the other hand, we frequently 
have, in the tame hour, very considerable variations in the time of vibration, 
which evidently shew that the force of torsion has undergone some sensible 
change.* But, this alteration in the torsion force docs not appear to affect 
the results of tlie experiments, since we find that, when the time increases, 
the deviation is also increased in due proportion. The magnitude, there- 
fore, of the force of torsion is not a necessary object of inquiry in these 
investigations. 

What has been here stated respecting the tingle suspension wire, possessed 
of elasticity, will apply with nearly equal force to the bifilar, or double sus- 
pension lines, whether formed of silk, or ncalcd wire : with this exception, 
that instead of the force being proportional to the fourth power of the 
diameters of the wires, it will be proportional to the squares of their mean 
distances apart. 

From the results of the several experiments that I have made, it would 
appear that tingle wires, of different diameters, give slight differences in the 
results. But, the most discordant results occur where the double suspension 
lines are formed of silk, in the manner already described in page 29. I 
apprehend that these anomalies have arisen from the circumstance that all 
the fibres, of which the bundle is composed, are not equally stretched by the 
weight of the different balls, as they are successively attached to the torsion 
rod : and that they are thus severally operated on by different forces, which 
consequently produces a discordancy in the results. 

§ 14. The Time of Vibration. 

The time of vibration denotes the number of seconds employed by the 
torsion rod in making one oscillation ; and it is, in general, pretty uniform 
and regular during a series of experiments, more especially if the masses are 

* S«c a remarkable case of this kind on March 20, 1841, already mentioned in the preceding 
page ; and other instances may be found on inspecting the eipenments recorded in Table I. 


Digitized by Google 



48 


Mr. Bailv on the mean Density of the Earth. 


not disturbed. But, this depends in a great measure on the torsion force of 
the suspension lines ; it being most irregular when the torsion force is 
weakest. The required number of seconds employed in a vibration, cannot 
be correctly determined by noting the time when the torsion rod arrives at 
the e.vtreme ends of the arc of vibration, on account of the difficulty of 
a.scertaining, with sufficient accuracy, the precise mean moment of such posi- 
tions. For the vibratory motion of the torsion rod is similar to that of any 
other pendulum, inasmuch as it is most rapid in the middle of its oscillation, 
and becomes stationary for a short period at the e.\tremities of the arc, where 
the precise time required (or mean moment of repose) is confused and 
uncertain. It is for this reason, indeed, that we cannot, in any case, deter- 
mine the precise duration of any oscillation, if we confine our observation to 
the oscillation itself ; nor perhaps with rigid accuracy in any case.* But we 
may readily deduce its approximate value by taking the sum of the halves of 
two consecutive oscillations, which is easily obtained by the method which I 
shall now proceed to describe. 

The mean resting point of the torsion rod is ahvays sufficiently well 
known, to enable the experimentalist to select two divisions of the scale not 
far from such resting point, and so situate that they may be on different sides 
of that assumed point.f The precise times when these divisions of the scale 
pass the central line of the telescope, in each vibration, can be observed with 
as much accuracy, and nearly in the same manner, as the transit of a star.J 
From these recorded times of the transits of the selected divisions of the 
scale, we may readily compute, by simple proportion, the times of the transits 

• The arc of vibration seldom proceeds with perfect uniformity, and is so subject to slight 
variations, that I much doubt whether tlie exact time of a vibration is ever strictly attainable. — 
See page 50. 

t The selection of tlie distance of the divisions, for the required point, will depend on the 
velocity of the motion of the torsion rod ; but I have never found it requisite to exceed the 
distance of five divisions. Tlie distance, however, is not a matter of much moment, as the motion 
of the torsion rod is always exceedingly uniform at that part of its arc. Nor indeed is it strictly 
requisite that tlie selected divisions should be on each side of the mean resting point, altliough 
this has always been attempted : but in a very few cases it has not succeeded. The experiment 
256 is a case where it has failed, but where the result is equally correct. 

J I speak of the division lines passing the telcscofic line, because they appear so to do, 
although they are both firmly fixed, and immoveable. It is the reflected image of the division- 
lines that is seen in the telescope. 
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of the resting point in the two consecutive vibrations ; and thence the mean 
duration of one vibration of the torsion rod, which will be very near the 
truth : and it is with a view to such computations, that the observations are 
arranged and recorded in Table I. The following example, which is the first 
experiment there recorded, will explain the method of proceeding, here 
alluded to. The fourth column of that Table denotes the extreme divisions 
observed at the beginning and end of three consecutive vibrations ; the next 
three columns denote respectively the first, second, and third means of those 
observations. The first value in the sixth column is the mean resting point 
of the first two vibrations ; and the second value in the same column is the 
mean resting point of the last two vibrations ; whilst the value in the seventh 
column is the mean resting point of all the three oscillations. This last mean 
is that which I have deduced in almost the whole of my experiments : there 
being very few cases (nine only in number, and those always recorded*) 
where I have depended on two vibrations only. 

By previous observation it was (in the example above quoted, and which 1 
am now about to explain) well known that the resting point would lie between 
the divisions 111 and 112; and the transits of those divisions of the scale, at 
each of the three oscillations, were observed at the respective times recorded 
in the above example. As these are the approximate times of the middle of 
the three oscillations, the difference between the first and last of the values in 
each column will give the approximate times of two oscillations ; the half of 
which is the approximate value of one oscillation. Now since the division 
111 occupied 15” SO" in making two oscillations, and the division 112 occu- 
pied 15" 32’ in making the same number of oscillations, or 7” 45' and 
7" 46* in making one oscillation, it follows, by proportion, that the resting 
point, 111'450 divisions, would occupy 7" 45’, 45 = 465'450 seconds, which 
is therefore the required time of vibration in this case. And this is the 
method that has been uniformly pursued in the course of these experiments. 

It will be seen that the middle times of transit (viz. lO" 31" 0’ and 
10'' 30" 44‘) are not here required in the computation, and therefore might 
have been neglected ; but 1 have always observed and recorded these middle 
times of transit, unless I have been prevented by any other more pressing 
object of investigation: for they sometimes tend to check and rectify any 

• See note ia page 45. 
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oversiglit in observing or recording the otlier transits, and may always be 
appealed to as sources of verification, in case of any doubt. 

From the method here explained, it will be evident that the time of vibra- 
tion is ascertained in every experiment that takes place ; that is, in every 
change in the position of the masses. This is very different from the mode 
adopted by Cavendish, who was generally contented with determining the 
time of vibration for the whole series, at the close of the experiments : and, 
in three of his experiments, has omitted the determination altogether. His 
very first experiment shews that this method cannot be trusted : and many 
of the early experiments in this work, where the torsion force was not very 
great, testify that considerable eiTors might have occurred, if the habitual 
mode which I have above alluded to, had not been constantly pursued.* 

In making the observations of the time of the transits of the selected 
divisions of the scale, I have never attempted to note the beats of the clock 
nearer than the half second, which is sufficiently accurate for all the purposes 
required ; and 1 have found, from much experience, that it is far better to 
adopt one uniform plan in all such cases, than to aim at greater minuteness, 
which sometimes leads to confusion. For although the motion of the torsion 
rod is occasionally so slow that the transits can very readily be observed to 
the tenth of a second, yet it frequently happens that, in the same series, the 
rapidity is so great that the nearest half second is scarcely seized even with 
considerable attention. 

The magnitude of the arc of vibration is very variable. Neither its 
increase, when the masses are first brought up to their near position, nor 
its subsequent decrease during the time tliat they remain in the same posi- 
tion, appears to be subject to any regular law. It seems to be influenced by 
the resistance of the atmosphere and the direction of the motion of the rest- 
ing point. Cavendish has justly remarked that when the torsion rod is 
moving in the same direction as the resting point, the time of vibration, from 
one extreme point of the arc to the other, is increased, and it is diminished 
when they are moving in contrary directions. This, however, is subject to 
considerable diversity. But, in general, if the resting point moves uniformly, 
the time of moving from one extreme to the middle point of the arc, will 

• As I shall, in a few instances, have occasion to employ Cavendish’s method of deducing the 
time, I would here remark that a more full explanation of that metliod will be given in the sequel. 
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be equal to that of moving from the same middle point to the other 
extreme : and moreover, the time of two successive vibrations will be very 
little altered. Consequently, the time of moving from the middle point of 
one vibration, to the middle, point of the next, will be very little altered ; and 
the slight anomalies that occur may be safely disregarded.* 

In a continuous series of experiments, where the masses are necessarily 
and regularly moved from one side of the torsion box to the other, the arc of 
vibration gradually increases at every such alteration in the position of the 
masses. This increase, however, has its terra of periodicity, depending on the 
torsion force employed : for, after coming to a maximum, the magnitude of 
the arc becomes nearly stationary. In some cases, indeed, when the torsion 
rod has been set off in a very large arc, either by means of the Hook’s joint, 
or any other process, a diminution of the arc will continue till it has reached 
the stationary magnitude just alluded to.f But although the magnitude 
of the arc sometimes increases very considerably, yet the time of vibration 
is not materially affected thereby : since the velocity of the motion of the 
torsion rod increases nearly in proportion to the increase of the arc ; so 
that the time of vibration is nearly constant under all circumstances. There 
is however some other influence that affects the time of vibration, as I have 
already mentioned in page 46, the cause of which I have not yet been able to 
elucidate : but as the results are not affected thereby, it is needless to enlarge 
further on it in this place. 

§ 15. The Method of deducing the Results. 

The only two objects requiring close attention, for the purpose of ob- 
taining results from any of these experiments, are the determination of the 
correct position of the extreme points of the torsion rod, and the true time of 
certain divisions of the scale passing the centre line of the telescope : or, in 
other words, the mean resting point of the torsion rod, and the time of its 

♦ Cavkxdisii has, in page 476 ofhia paper, investigated this subject mathematically. But 
I fear that the slight variations, that occur in practice, prevent the application of so rigid a test. 

t See a case of this kind on May 14, 1841, where the arc of vibration was purposely increased 
to upwards of 20 divisions of the scale, by repeatedly bringing up the masses (first on one side, 
and then on the other) prior to the commencement of the recorded observations. It very soon 
diminished to the usual maximum of the torsion force employed. Other cases also may be seen, 
produced by the Hook’s joint, on Decein. 14, 16, 22, and 31, 1841. 
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vibration, deduced from those quantities. Now, it fortunately happens that 
these two objects can, in all cases, be observed with the greatest ease and 
accuracy, however anomalous they may be ; and they are never accompanied 
with any doubt or difficulty. There is however another subject that is 
required also to be accurately ascertained in every’ scries ; namely, the exact 
distance of the centre of the masses from the centre of the balls. But, as the 
formula (to which I shall presently allude) is founded on the assumption 
that that distance is constant in all cases, and ns any difference therefrom is, 
from the construction of the apparatus, generally very small and readily 
determined, and its influence on the result easily corrected by the help of a 
small table, I shall not further allude to it in the present view of the subject. 
These are the only variable quantities in any given series ; and I shall now 
proceed to show how they arc to be applied in deducing the results. 

I have already mentioned, in page 45, that the difference between the 
two positions of the mean resting point of the torsion rod, in two consecutive 
positions of the masses, will lead to the Deviation, or mean arc as indicated 
by the divisions of the scale through which the torsion rod has been moved 
by the alternate influence of the masses : and if the series consisted of two 
experiments only, this must necessarily be the value assumed ; the half of 
which would be the value employed in the computations. But, the scries, in 
general, consists of a much greater number, in some cases extending even to 
as many as 20 experiments ; in the course of which, the resting point fre- 
quently undergoes a change of position (mostly in one and the same 
direction) of such a magnitude as to cause a material difference in the 
results. In order therefore to obtain an accurate determination of the true 
deviation, at any given epoch, more free from such anomalies, it becomes 
necessary to combine the experiments by an arrangement or system of 
threes. Thus, the mean of the first and third experiments should be com- 
bined with the second ; the mean of the second and fourth, with the third ; 
the mean of the third and fifth, with the fourth ; and so on successively to 
the end of the series : and the half of each difference must be assumed as the 
value to be employed in the computation. By this method we may in most 
cases eliminate the errors or irregularities arising from the alteration of the 
position of the resting point ; and in all cases approach much nearer to the 
truth. 

The same principle will apply to the method of obtaining a more accurate 
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determination of the true time of vibration, for the given epoch : for, by 
combining these contemporaneous quantities, in like manner, by threes, we in 
a great measure eliminate also those slight discordances which occasionally 
occur likewise in this variable quantity. 

In Table II at the end of this work, will be found an accurate register of 
all the three quantities here alluded to, extracted from the daily experiments 
recorded in Table 1 ; namely, the position of the resting point, the time of 
vibration, and the distance of the masses : together with the deduced values 
of the same according to the ternary combinations above mentioned.* The 
first column contains the date of the day of observation. The second refers 
to the ordinal number of each experiment. The third designates on which 
side of the torsion box the masses are placed: the sign + denoting the 
positive side, and the sign — the negative side. The next three columns 
contain respectively the observed mean resting points of the torsion rod, and 
the time of vibration corresponding to those resting points; together with 
the distance of the centre of the masses from the centre of the balls, in their 
positive and negative positions. The next three collateral columns contain 
respectively the deduced deviation and time, by the ternary method above 
mentioned; together with the mean distance of the centre of the masses 
from the centre of the balls. The next (and last) two columns are restricted 
to the computed mean Density of the Earth, deduced in the manner which 1 
am now about to explain. The first of these two last mentioned columns 
contains the result of each combined exi>eriment, which I call the single 
results; and the last contains the mean result of each day’s proceeding, 
which I call the daily results: reserving the term mean result to the mean 
value of all the single results from one and the same series of experiments. 

But, before we can proceed to the computation of the mean Density of 
the Earth, there are other quantities that are requisite to be known, besides 
the three variable quantities above mentioned : but, as these are always 
constant for the same balls, and are determined for each ball by means of the 
analytical investigation, which is separately discussed and explained in a 
subsequent part of this work, I shall not here further notice them than by 


• There are a few cases (nine only in number, see the note in page 45), where the aeries has 
been necessarily limited to two experiments only ; to which 1 shall presently again allude. 
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stating that I shall represent the required value of those constant quantities 
by the letter C ; and refer the reader to the formula for its specific value in 
each case, when required. 

Therefore, if we denote the Deviation by the letter D, and the time of 
vibration, or Number of seconds employed, (corresponding to the mean 
resting point) by the letter N, the mean Density of the Earth deduced from 
each combined experiment will be expressed by the simple formula 

N* ^ 

g-xC. 

This, however, is on the presumption that the mean distance between the 
centre of the masses and the centre of the balls is always exactly 1 1 inches, 
as assumed in the general formula above alluded to. But^ as this seldom 
happens, and as a slight difference is generally observed, we must correct 
the above expression by multiplying it by the quantity where i denotes 
the distance actually observed : and it is in this manner that all the experi- 
ments in this work have been reduced.* 

I have already stated (page 49) that there are a few cases (nine only in 
number) where the series has been limited to two experiments only. In 
such cases, however, the same formula is still applicable, but we must adopt 
a different mode of obtaining the value of D, which must be deduced from 
the second mean resting points, as already mentioned in the page above 
alluded to, selecting the last mean resting point of the preceding experiment 
and the _/?r.9f mean resting point of the subsequent experiment for the deter- 
mination of its value : these being the positions which, in point of time, are 
the nearest to each other, and therefore less likely to have experienced any 
effective change. ^Vith respect to the value of N, it must be deduced by 
determining, in each experiment, the time actually occupied in making the 
vibrations of the arc employed in the computation, and then taking the mean 
of the two. An example, taken from the experiments 109 and 110 in 
Table I (to which the reader is referred) w'ill best explain the mode of 
proceeding in these few cases : it being understood that the follow'ing 
statement shows the time at which the assumed fractional divisions of the 


• The logarithmic value of for all the probable values of 3, has been arranged in a 

convenient Table, as already mentioned in page 52 ; and will be afterwards given. 
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scale passed the centre wire of the telescope, as deduced by proportion 
agreeably to the method already alluded to in page 49. 

Oiv. h m 1 I 

116-850 at 3 48 33,275 

116-100 .. 3 56 38,350 „ . 

8 5,075 

97-550 at 4 5 1,035 

95-200 .. 4 13 10,500 

8 8,465 

N 

Mean time of vibration = 8 7,270 = 487-270. 

The value of N, therefore, for the arc employed, will be 487'270 ;* and the 
value of D, as found by an inspection of Table I, equal to 
= 10'050; which method I consider to be a more correct mode of pro- 
ceeding in such binary cases, than the adoption of that which is pursued 
in all the more extensive and ternary experiments. 

For the sake of a convenient reference, when this mode of proceeding is 
alluded to, !• shall designate it by the title of Cavendish’s method: not that 
it exactly coincides with the plan which he adopted, but it approximates so 
nearly to it that the difference is probably not readily distinguishable without 
some explanation. Cavendish always took the second mean of the extreme 
points as the true position of the resting point: and always compared his 
last true resting point in one experiment, with the first true resting point 
of the next succeeding experiment, for the purpose of determining the 
deviation ; and thus far our two methods for determining the deviation, in 
these binary cases, are precisely alike. It is only in the mode of determining 
the time of vibration that there appears to be any decided difference. For, 
Cavendish always continued the motion of the torsion rod for an indefinite 
period after the determination of the resting point for the deviation, and 
deduced the mean time of vibration from observations made at the beginning 
and end of that period: not perhaps bearing in mind that, during that 
period, the time of vibration might be (as, indeed, it often is) subject to 
variation, and might thus affect the results deduced therefrom. Whereas, 
on the contrary, I have always considered the true time to be that which 


• This value is different from the mean of the two values in the last column in Table I : and 
this is always to be understood when Cavendish’s method has been resorted to, for the purpose 
of obtaining specific results, since tliey are computed in a different manner. 
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occurs during the motion of the very vibrations that are employed for deter- 
mining the resting point ; having had frequent experience of sudden changes 
in the time of vibration, without any apparent cause : which changes, though 
perhaps not always very great, might sometimes sensibly affect the results, if 
not carefully attended to. 

There is one important remark that it may perhaps be necessary here to 
make, respecting the value of some of the single results inserted in Table II. 
From an inspection of those values it might seem to appear (more especially 
in those series where the bifilar silk lines, or any of the light balls, are 
employed) that discordances and anomalies occasionally take place, of suf- 
ficient magnitude to disturb our confidence in the accuracy of the method 
employed ; or at least to throw a degree of doubt on the values of the quan- 
tities obtained. But, it should be borne in mind that irregularities must 
necessarily take place when the resting point changes the direction of its 
motion (as it often does) during the progress of any series. On the other 
hand, however, it should be remembered that it also necessarily follows that 
the effect of such an irregularity is in a great measure, if not wholly, coun- 
teracted by irregularities caused by the motion of the resting point in a 
similar direction on the opposite side, during the subsequent experiments in 
the same series. Whence it follows that the difference, or apparent discord- 
ance, is eliminated by taking the mean of the whole number of experiments 
that have been made consecutively in any one day : and it is on this account 
that I consider the accordance of the daily results of the whole of any series, 
to be the best test of the accuracy of the method employed ; and as that 
which should be principally kept in view, and appealed to, when about to 
form an opinion on this delicate inquiry. 

§ 16. The ]\[ode of conducting the Experiments. 

I have generally pursued a certain degree of uniformity in carrying on 
the experiments ; being convinced that, where a long course of them is about 
to be undertaken, a method of this kind is the most effectual guard not only 
against the committal of errors, but also against that distraction from the 
subject, which sometimes occurs when the body is fatigued by a too close and 
constant attention. In order, therefore, to explain more clearly the mode 
that I have adopted with respect to the observations of the torsion rod, which 
are by far the most important class of the proceedings, I shall begin by 
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supposing the masses to have previously remained in their neutral position 
till the time of commencing any series. This being the case, the torsion 
rod is usually found to be in a quiescent state ; or, at least, its motion is so 
slow that the arc of vibration seldom exceeds one or two divisions of the 
scale : and this motion, although quite sufficient for determining the position 
of the resting point, is evidently too minute for the purpose of determining 
the time. The mean resting point of the torsion rod, when the masses are 
thus in their neutral position, is called also the neutral position of the torsion 
rod ; and in general, prior to the commencement of any experinients, this 
position is (by turning the Hook's joint) made to approach as nearly as 
possible to the zero line of the torsion rod, alluded to in page 24 ; or, 
in other words, to rest nearly in the centre of the torsion box. 

As it is consequently in most cases necessary, first of all, to increase the 
magnitude of this arc, in order to deduce the time of vibration, two methods 
may be adopted for putting the torsion rod in motion. One is by turning 
the Hook’s joint, which not only increases the arc, but also considerably 
disturbs the neutral position of the torsion rod : the other is by bringing up 
the masses to their near position, first on one side and then on the other, 
which merely increases the arc of vibration without materially disturbing the 
neutral position of the torsion rod. I have generally adopted the latter 
mode; although I have occasionally used the former, when the balls have 
been too far from the centre of the torsion box. 

But, in whichever way the torsion rod has been first set in motion, the 
universal mode which I have adopted for conducting the experiments (with 
the exception of the 23 experiments, forming the 2nd series, which will be 
alluded to presently) has been as follows. When the torsion rod has arrived 
at its extreme point, on either side of the torsion box, which may be chosen 
at pleasure, and which we will suppose to be the negative side, and whilst it 
is in that momentary state of repose, the experiment is considered as com- 
mencing ; and at this moment the division of the scale, cut by the central 
wire in the telescope, must be noted and recorded. The masses are then 
immediately to be brought round rapidly to the opposite (or positive) side, 
and, whilst they are in that position, the next three extreme points, which 
the torsion rod reaches in the course of its vibrations, must in like manner 
be observed and recorded : thus making four extreme points in the whole. 
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When the last (or fourth) of these extreme points has been noted and re- 
corded, the experiment is considered as complete. 

But, a second experiment may now be commenced ; and therefore whilst 
the torsion rod is in that state of repose, the masses must be again rapidly 
brought round to the opposite (or negative) side, and the same process 
repeated by observing three other consecutive extreme points in this new 
position of the masses ; which, with the hist extreme point in the preceding 
experiment, completes here also the four extreme points required. And so 
on successively for a series of experiments, as long as may be convenient or 
requisite. A bare inspection of Table I will fully explain this mode of 
proceeding. 

From tiiese four extreme points, the mean resting point of the torsion rod, 
for the period elapsed, is determined by taking the third mean, as already 
described in page 44 ; and the mean duration of a vibration, for the same 
period, is likewise determined by the method laid down in page 49. I need 
not therefore here repeat what has there been stated. 

In some few cases at the commencement of a series of experiments, 1 
have adopted Cavendish’s method of allowing the masses to remain, in a 
quiescent state, in their near position, without disturbing them, and have 
assumed this resting point as the first of the series. But I do not consider 
this plan to be so accurate as setting the torsion rod in motion, since it ap- 
pears that the position of the resting point is generally afiected by the 
motion of the masses : moreover the time of vibration cannot be obtained in 
such an experiment, on account of the smallness of the arc. I therefore 
soon discontinued this practice. The experiments 06 and 74, as well as 
some others in Table I, arc instances of this kind. 

In conducting experiments in the manner above mentioned, it is well 
known that the arc of vibration is generally increased every time that the 
masses arc moved ; and that, under certain circumstances, the arc may 
become so large that the balls would strike against the sides of the torsion 
box, and thus put an end to the scries sooner than is desirable ; this however 
depends, in a great measure, upon the torsion force of the suspension lines.* 

• Instances of this occurrence will be found in the 53rd series, where I have never been able 
to complete inure than four experiments in the course of any one day, in consequence of the 
magnitude of the arc of vibration. In some other cases also, arising from the same cause, I have 
been obliged to leave oH' sooner than I intended. 
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But, in order to prevent the risk of any premature occurrence of this kind, I 
tried another mode of operation, which I considered, if carefully conducted, 
would probably tend to keej) the arc of vibration within the required limits : 
but which I continued only for a short time. 

In order to e.xplain more clearly this mode of proceeding, 1 shall assume 
that the experiment commences when the torsion rod is at its extreme point 
on the positive side, the masses being also on the same side. When the 
torsion rod arrives at its fourth extreme point (negative), the same must be 
noted and recorded, since it is to be used to complete that vibration. See 
the experiments 38 to 60, in Table I. Then immediately, and before the 
torsion rod begins to turn, the masses must be brought round quickly to 
the same, or negative side ; which will attract the torsion rod still further 
towards that side. When the torsion rod has become stationary in this 
advanced position, this second extreme point (still negative) is to be noted 
and assumed as the first extreme point of the subsequent experiment : and 
so on, as before, at the end of every third complete vibration. By this 
method, the time of one vibration is lost ; and it is remarkable that the mean 
arc of vibration of each consecutive experiment is alternately increased and 
diminished, as the masses are successively moved to their near position. 
For, it will be found that in a series of any three consecutive experiments, 
the arcs of the middle experiment are always greater or less than those of 
either of the other two. 

I made only 23 experiments in this way ; for although the principle may 
be correct, yet the difficulty of seizing the precise moment at which the 
masses ought to be put in motion, occasionally introduced disturbances which 
affected the accuracy of the results. For instance, if, in watching for the 
state of repose of the torsion rod, at its fourth extreme point, too great a 
time be suffered to elapse, and the torsion rod be permitted to commence its 
return, the bringing up of the masses at that moment will not then counter- 
act the torsion force of the suspension lines : and thus an error will be in- 
troduced not only in the position of the resting point, but also in the time of 
vibration. This, I apprehend, has been the cause of the discordances which 
occur in these experiments. Probably greater experience might have led to 
greater confidence and accuracy ; but, as other more convenient modes of 
curtailing the arc of vibration were then suggested, I did not consider the 
subject worth pursuing further. These 23 experiments are however retained. 
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and are the 2nd series, containing the experiments 38 to 60 both inclusive, 
in the Tables I and II at the end of this work. All other e,\periments were 
conducted in the usual manner, as already explained. 

This being premised, I shall now proceed to relate the several experi- 
ments that I have made since the completion of the new arrangement of the 
apparatus, alluded to in page 42. 


§ 17. An Account of the several Erperiments. 

The new experiments just alluded to, and which have been made since the 
completion of the final arrangement of the apparatus, already mentioned in page 
42, are all recorded in Table I, and the results of them are contained in Table 
II, at the end of this work. For the sake of uniformity I shall here arrange 
them in the chronological order in which they were made ; and, with a view to 
a more convenient reference, shall prefix to each paragraph tlie number of the 
series that is the subject of explanation. I would how ever previously remark, 
with respect to the first three series, that I began each of them with tlie 2-incli 
lead balls, which had been previously gilt and burnished, and which were in 
each series supported by the bifilar silk lines. 1 made 134 experiments in 
this manner before any alteration was made in the mode of suspension : but 
as 23 of these were conducted according to the new mode just alluded to in 
the preceding page, and as they were attended with discordances which appear 
to have vitiated many of the results, I shall divide the whole into 3 distinct 
and separate portions. This explanation will account for such separation. 

1. The first series consists of 37 experiments, made (as already men- 
tioned) with the 2-inch lead balls, and bifilar silk line suspension, the distance 
being 0177 inch. The single results,* in Table II, are very uniform, with 
perhaps the exception of those deduced from the experiments made on Jan. 
30th, where a slight discordance appears to have been caused by an alter- 
ation in the direction of the motion of the resting point, and which com- 
menced at experiment 30. The daily results do not materially differ from 
the mean result of the whole, which is 5'681. 

* I cail those results, the itngle results, which arc deduced from tack combination of three 
experiments ; and I designate by the term daily results, the mean of all the single results in any 
one day. See page 53. Tliese single and daily results are contained in Table II. 
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2. The second consists of the 23 experiments made with the same balls, 
and the same mode of suspension ; but, by bringing up the musses in the 
manner just mentioned in page 59, instead of the usual mode. In many of 
these experiments (such as 42, 48, 50, 51, 57, 58, 60) it will be seen, in 
Table I, that the arc of vibration increases, instead of being diminished ; and, 
in some other cases, it appears that discordances occur in the time of vibration 
and in the march of the resting point. All which, together with the single 
and daily results in Table II, shew that there are evident signs of a disturbing 
force caused by this mode of operating with the masses. On this account it 
may become a question whether these experiments are entitled to that con- 
fidence which the subject requires ; although the mean result ( = 5‘582) is 
not so discoidant as some others. 

3. After these experiments I resumed the original mode of putting the 
masses in motion, and continued the first series by making 74 additional 
experiments with the same balls and the same mode of suspension. These 
expel iments agree very well, both in the single and in the daily results, with 
those that are recorded in the first series. The mean result is 5’664. 

4. These three series being thus completed, I unscrewed the lead balls, 
and affixed, in lieu thereof, the 2-inch zinc balls ; no other alteration what- 
ever being made in any part of the apparatus : and I made 102 experiments 
in this manner. It should be remarked that the lead and the zinc were the 
heaviest and the lightest metals that I could conveniently select, of this size ; 
and were so chosen for the purpose of ascertaining whether the results would 
be affected by the difference in the density of the balls. The single results 
however with the zinc balls, although differing somewhat more from each 
other than those deduced from the lead balls, may be considered as falling 
within the limits of the differences that usually occur in experiments of this 
kind. The mean result of the whole is5'719; which is somewhat greater 
than that of the lead balls. 

5. I then unscrewed the zinc balls, and fastened the 2-inch glass balls to the 
torsion rod ; no other alteration whatever being made in any part of the 
apparatus. I made 51 experiments therewith; the single results in each day 
agreeing very well with one another, but the daily results exhibiting differ- 
ences similar to those in the preceding series. It is remarkable that the time 
of vibration on March 17th exceeds very considerably the time of vibration 
before and after that day : and that a similar increase in the time takes place 
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on the lOtli and on the 20th. But, although there is a manifest discordance 
in the motion of the resting point, and in the time of vibration, yet the single 
results may still he considered to be within the probable limits of the usual 
differences. The mean result of the whole is 5‘799 ; which is still greater 
than that of the zinc balls. 

6. The last series of experiments that were now made with the hifilar 
silk lines, at their present distance apart (= 0'177 inch) were with the 
IJ-inch platina balls. The gliiss balls being removed, the platina balls were 
screwed to the torsion rod, without disturbing any other part of the appa- 
ratus. 1 made 43 experiments with these balls ; the single results of which 
are fairly within the usual limits, and agree very well with the mean result 
of the whole, which is 5‘679. 

7. Finding that there was no very considerable difference in the results 
with these different balls, suspended in the manner here alluded to, I took 
down the hifilar silk lines, and having fastened the upper part of the same 
lines to another stem, and having introduced a larger roller at the lower end, 
the mean distance between the lines was thereby increased to 0'415 inch. 
See page 29. The 2-inch lead balls were then again attacheil to the torsion 
rod : and I made 64 experiments under this new arrangement. The single 
and daily results are here more accordant than in the first and third series ; 
and the time of vibration is also more uniform than in any of the preceding 
series. In fact, the experiments themselves agree much better with each 
other, and evidently’ shew that there is here a less disturbing force than 
under the preceding circumstances. The mean result is 5-681, which ac- 
cords remarkably well with the first experiments with the same balls. 

8. Being desirous of trying the effect of a larger and a heavier ball, under 
this disposition of the suspension lines (for, such a step was not practicable 
under the preceding arrangement, on account of the magnitude of the arc 
caused thereby), I took away the torsion rod, and mounted a stronger one 
(Sec page 21); to which I affixed the 2il-inch lead balls, which had been gilt 
and burnished ; the bifllar lines remaining the same as in the preceding 
experiment. I made 54 experiments in this manner; and the results, which 
are equally accordant amongst themselves with the preceding ones, manifest 
and warrant an equal degree of confidence. The moan result is 5-6351 
which is somewhat, but not materially, less than the general result with the 
2-inch lead balls. 
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9. Having thus ascertained the effect of the bifilar mode of suspension, 
in the two different ways above mentioned, I next proposed to try the mode 
of suspension by means of a single copper wire, as adopted by Cavendish 
and Reich. I tlierefore dismounted tlie whole of the apparatus, and having 
restored the former torsion rod, I suspended it by a wire whose diameter was 
estimated at 0'0178 inch. I then anne.xed the 12-inch lead balls thereto, and 
made 54 experiments ; the single and daily results of which agree very well 
with each other. The mean result (= 5-072) is likewise in remarkable 
accordance with the mean results obtained by the same balls when suspended 
by tbe silk lines. As this method was adopted for the sole purpose of 
satisfying myself as to this point, 1 did not, at this time, pursue the subject 
any further : although in the sequel it will be seen that some additional 
experiments were made not only with this same single wire suspension, but 
also with one of a thicker kind. 

10. I now again reverted to the suspension by bifilar lines ; but, instead 
of using silk, 1 adopted nealed metal wire. For, as the torsion rod, when 
suspended by silk, is completely insulated, it might possibly happen that, if 
any electrical influence were in action within the torsion box, some disturbing 
force might exist that could not be obviated. Two kinds of metal presented 
themselves, brass and iron ; but the former was selected, at first, under the 
impression that iron might be affected with some magnetic influence, i 
therefore again dismounted the whole of the apparatus, and having sus- 
pended the torsion rod by the bifilar brass wires, the mean distance of which 
was 0'41o inch, I annexed the 2-inch lead balls thereto, and made 32 experi- 
ments. The mean result of these experiments is 5’C88 ; and the single and 
daily results are in remarkable accordance not only with each other but also 
with those previously obtained from the same balls differently suspended. 

11. I next tried iron wire for the bifilar suspension. It was the finest 
that I could procure sufficiently strong for the purpose, as mentioned in 
page 29 : its computed diameter was 0'0091 inch. The same torsion rod 
and the same lead balls remained, and no other alteration was made than the 
removal of the brass wire, and the substitution of the iron wire : the mean 
distance between the lines being still O'llo inch. I made 46 experiments 
under this arrangement : and I have the satisfaction of again recording the 
remarkable coincidence between the mean result here deduced (= 5‘682), 
and those obtained by the same balls on former occasions. 
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12. Tlius seeing that the results came out nearly the same, with the 
same balls, in whatever way the experiments were varied, I next tried the 
same plan with the glass balls, the single results of which, with the first bifilar 
silk suspension, had been somewhat more discordant, and the mean result 
somewhat greater, than the results obtained by the other balls. I therefore 
unscrewed the lead balls, and again affixed the 2-inch glass balls to the same 
torsion rod, without making any other alteration in the disposition of the 
apparatus. I made 50 experiments in this manner, and must confess that I 
was agreeably surprised at finding the single and daily results in such good 
accordance with each other, and more especially that the mean result 
(= 5-760) agreed so remarkably well with that which had been previously 
obtained by the same balls : although I was still at a loss to account for the 
slight difference which still e.xisted between the results with these balls and 
the heavier ones. 

13. Having some reason to suspect that this slight difference just men- 
tioned (although perhaps not greater than might have been anticipated) 
might be occasioned by the difference in the weight of the materials with 
which the suspension lines were loaded, I varied this last series of experi- 
ments in the following manner. I opened the side of the torsion .box, and 
without disturbing any part of the apparatus, I affixed to the centre of the 
torsion rod two 2-inch copper balls (that had been previously made) the 
weight of which, together with the weight of the two glass balls, were about 
equal to the weight of the two 2-inch lead balls used in the former experi- 
ments : for, each copper ball weighed 9400 grains. But, although I made 
.50 experiments in this manner also, the mean result (= 5-744) was nearly 
identical with that in tlie preceding serie.s, and all equally accordant. 

14. I next tried what the result would be with balls made of a substance 
still lighter than that of glass. I therefore unscrewed the glass balls and 
affixed to the torsion rod the 2-inch ivory halls ; no other alteration being 
made except the removal of the two copper balls from the centre of the 
torsion rotl, which had been added in the preceding series. I made 46 
experiments with these balls ; the single and daily results of which are in 
very good accordance, and the mean result (= 5-657) agrees very well with 
the general result of the experiments previously made with the 2-inch lead 
balls ; although it is somewhat less than that deduced from the experiments 
made with the glass balls, which was contrary to my expectations. 
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15. Conceiving that there might be some unexplained cause even for this 
slight discordance, I resolved to repeat the experiments under the same 
circumstances. Therefore, after the lapse of a fortnight, every thing having 
remained in the same condition (without any disturbance), I made 46 addi- 
tional experiments ; and was surprised to find that although the single and 
daily results were still in good accordance with each other, yet the mean result 
(= 5‘556) was still less than in the former series. I am unable to account 
for tbe cause of this discordance in any other way than by the know'n fact 
that in all cases, where the deviation is so small as that which takes place 
when such light bodies are employed, a slight variation in the position of the 
resting point makes a considerable difference in the resulting density : a 
circumstance which might perhaps be urged against the use of such light 
bodies, with such an apparatus, for the determination of so difficult a subject 
of inquiry. But, in the present instance, the single and daily results are in 
very good accordance with each other, and the differences, in fact, are not 
so great as in many of the preceding cases ; more especially in those of the 
first six scries. Some other varying force therefore would seem to be in 
operation. 

16. Wishing however to ascertain whether a similar diminished result 
would be produced by a repetition of the experiments with tbe glass balls, I 
again submitted them to another trial. Tbe ivory balls were therefore 
unscrewed, and the glass balls again attached to the torsion rod, under the 
same circumstances as before ; and 50 experiments were again made in the 
same manner. The single and daily results were here likewise in very good 
accordance with each other; and the mean result (= 5'621) shewed that 
the same diminished difference had here also been produced, as in the recent 
case of the experiments w'ith the ivory balls ; and for the cause of which I 
cannot account in any other way than that to which I have just alluded. 

17. Hitherto the length of the suspension line might be assumed to have 
been, in all the cases, about 60 inches ; but, I was now desirous of ascer- 
taining whether any considerable difference in the results would arise from an 
alteration of that length. I therefore shortened it one third, or by about 
20 inches, in the manner already described in page 28 ; and having attached 
the 2-inch lead balls to the torsion rod, suspended by the bifilar iron wires as 
before, I made 56 experiments. The single and daily results are in very 
good accordance, and the mean result (= 5'652) agrees very well with the 
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mean result from the experiments made with the same balls under other 
circumstances. I did not consider it necessary to repeat this experiment in 
any other way, as it appeared to me to establish the fact that no very mate- 
rial difference was likely to arise from a mere alteration in the length of the 
suspension lines. I therefore discontinued this investigation. 

18. I now return to the 2^-inch lead balls, on which I had, as yet, made 
only one series of experiments. I therefore dismounted the whole of the 
apparatus, substituted the former torsion rod that was used on a similar 
occasion, and suspended by the bifilar brass wire ; the mean distance of 
the lines being in this case only 0'380 inch. See the note in page 29. I 
made 50 experiments in this manner ; the single and daily results of which 
are here also in remarkable accordance with each other, but the mean result 
(= 5'533) is somewhat less than in the 8th series, previously made. 

19. Apprehending that this circumstance might arise from some latent 
principle in the constitution of the metal wire, I removed it, and suspended 
the torsion rod by the bifilar silk lines ; the mean distance between the lines 
being the same ns before. I made 50 experiments also under this arrange- 
ment of the apparatus, and found the same remarkable accordance in the 
single and daily results. The mean result (= 5-500) differed very slightly 
from that obtained in the preceding series. 

I trust I may here be allowed to mention, that it was during the course 
of this last scries of experiments that I met with the dreadful accident (in 
one of the most public streets of London) that nearly deprived me of 
existence. I was taken up, insensible and almost lifeless, and immediately car- 
ried to the Charing Cross Hospital, at which excellent establishment, although 
admirably attended, I was, for some time, despaired of, and obliged to remain 
three weeks before I could be safely removed to my own house ; where I, 
providentially, completely recovered in a remarkably rapid manner.* 

I had, previously to this misfortune, made 36 of the experiments above 
alluded to ; 16 of which were completed on the very morning of the acci- 
dent : and seven weeks elapsed before I could again venture to resume the 
observations and complete the proposed number of experiments, during 
which time the apparatus had remained undisturbed. And I may here 
notice as a singular circumstance and as a satisfactory evidence of the 
* See Mn» Guth HI e*s recent treatise Onlnjurietof the Head^ 4'^*, in which this case is 
recorded, together with a description of the system of treatment pursued. 
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permanent state of the apparatus and of the accuracy of the steps pursued, 
that the mean result of the first 36 experiments was 5*503, and that that of 
the last 14 was 5*501 ; all the single results, in each portion, being very 
accordant with each other. I am still however unable to assign any satis- 
factory reason why the mean result of these heavy balls should be so much 
less than that of the lighter balls. Tliere is nothing on the face of the 
experiments that indicates any cause for a suspicion of error *, and therefore 
we must look for some other explanation. 

20. On the resumption of the experiments, after my recovery, I was 
desirous of again trying the single wire suspension. I therefore selected a 
copper wire somewhat thicker than that which was employed on the former 
occasion in the 9th series; the computed diameter being 0*0219 inch. The 
whole of the apparatus was therefore again dismounted ; the 1^-inch plutina 
balls were affixed to the other torsion rod, and the whole suspended by 
the single copper wire above mentioned. I made 46 experiments, the single 
results (and consequently the daily results) of which are here also in re- 
markable accordance: the mean result (= 5*564) is somewhat less than 
the mean result obtained by the same balls, when suspended by the bifilar 
silk lines, in the 6th series. 

21. Desirous of ascertaining the effect of this wire on other balls, I 
removed the platina balls, and screwed the 2-inch lead balls to the same 
torsion rod, retaining also the same copper wire suspension. I made 42 
experiments in this manner *, all of which are equally accordant with each 
other, as in the preceding series. But here also the mean result (= 5*538) 
is somewhat less than the general mean result of the experiments with the 
same balls differently suspended : a circumstance (combined with others that 
cannot have escaped observation) which would seem to indicate that slight 
differences in the results may arise from a difference either in the mode of 
suspension, or in the component parts of which the suspension lines are 
formed. 

22. It having been suggested to me that a difference in the mean results 
of the experiments, with balls of the same weight, might occur if there was a 
considerable difference in their magnitudes, I caused two hollow brass balls 
to be made 2| inches in diameter, and of a weight equal to the 1^-inch 
platina balls just mentioned. Having therefore unscrewed the platina balls, 
I affixed these hollow brass balls to the torsion rod ; the same single copper 
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wire suspension being still employed, and every thing else remaining the 
same. I made 46 experiments also under this arrangement ; all of which, as 
in the preceding cases, are very accordant with each other, and the mean 
result (= 5-636) differing but slightly from that obtained by the platina 
balls in the 20th series, yet somewhat greater, 

23. Wishing to test the accuracy of this comparison by another and a 
different process, 1 dismounted the single wire suspension, and replaced the 
bifilar silk lines ; the mean distance between the lines being 0-367 inch. I 
first affixed the platina balls to the torsion rod, and made 46 experiments. 
The single results are here also remarkably accordant: the mean result 
(= 5-644) is almost identical with that of the same balls suspended by the 
bifilar silk lines, in the 6th series, but somewhat greater than that obtained by 
the same balls when suspended by the single copper wire in the 20th series. 

24. Immediately afterwards I removed the platina balls, and again 
screwed on the 2|-inch hollow brass halls ; no other alteration whatever 
being made. Under this arrangement I made also 46 experiments ; all of 
which are here likewise in very remarkable accordance. The mean result 
(= 5 - 717 ) differs slightly from that previously obtained by the same balls 
suspended by the single copper wire, in the 22nd series ; and also from that 
obtained by the platina balls in the last series. These four cases indicate 
that the results with the hollow brass balls are slightly greater thau those 
with the platina balls ; and also confirm the suspicion that the results 
with the single copper wire are somewhat less than those with the bifilar 
suspension. 

After the completion of these several experiments, which now amounted 
to upwards of 1200, made with 7 different balls, varying in magnitude, 
weight, and substance, and suspended in different ways, I drew up for my 
own information a synoptical view of the whole, classing them in a variety of 
forms, in order to see their general bearing and relation to each other, and 
to discover, if possible, the source of those slight discordances which still 
existed in some of the mean results. For, although the mean results of each 
of the several series (with the exception of the 2nd series, which for the 
present I shall exclude from the consideration) are very satisfactory, and 
might seem to obviate the necessity of any further inquiry, since the greatest 
difference does not amount to more than part of the general mean result 
of the whole, yet as some of the daily results rather exceed this quantity, I 
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resolved to repeat a few of the extreme cases ; not with an expectation of 
altering the general mean result at present obtained, but under the hope of 
being able thereby to trace the cause of those slight differences that occa- 
sionally occurred.* And, as the results of the experiments with the thick 
single copper wire suspension seemed to differ most from those with the 
bifilar mode of suspension, I re-commenced with that class. 

25. I selected the same single copper wire, whose diameter was 0-0219 
inch, and having affixed the 2-inch lead balls to the torsion rod, suspended 
them thereby. I made 46 experiments, the single results of which are very 
accordant; and the mean result (= 5-515) almost identical with the mean 
result in the 21st series. 

26. I then made, with the same suspension wire, another double series of 
experiments for the purpose of comparison between the results with the 
IJ-inch platina balls and the 2J-inch hollow brass balls, all of which are 
nearly of the same weight, as already mentioned. The lead balls were 
removed, and the 2^-inch hollow brass balls were screwed to the torsion rod, 
without any other alteration whatever. I made 46 experiments, the single 
results of which are very accordant ; and the mean result equal to 5-563, 
which is somewhat less than the result, with the same suspension, in the 
22nd series. 

27. These hollow brass balls were then taken away and the IJ-inch 
platina balls screwed on in their stead, without any other alteration whatever. 

I then made 40 experiments also in this way, the single results of which 
are likewise very accordant ; and the mean result equal to 5-554, which 
is almost identical with the result recorded in the 20th series. 

28. The next and last series with this single copper wire suspension was 
now made with the 2-inch zinc balls. The hollow brass balls were removed, 
and the zinc balls screwed to the torsion rod, without any other alteration 
whatever. I made only 20 experiments with these balls, the single results of 
which are not very accordant ; the mean result is 5-507, which may be con- 
sidered as the least value that I had then obtained. And it may here be 
proper to state that the mean result of the first day was 5-610 ; whilst that 
on the second day was 5-445. On examining the apparatus, with a view to 

• The mean results vary from 5*500 to 5-799 ; whilst the daily results rary from 5*420 
to 6-101. Cavenoism's 23 results varied from 4-86 to 5-85; and Reich's 14 from 5*168 
to 5-693. 
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discover the cause of this discordance, I found that the suspension wire was 
very much curved, in consequence of the balls not being sufficiently heavy 
to keep it straight. I apprehended therefore that, on this account, the 
torsion rod might be liable to disturbances which I had not contemplated, 
and I consequently discontinued this series, and abandoned tlie further use of 
this wire, for the present. 

29. I then reverted again to the bifilar silk lines ; the torsion rod was 
dismounted, for the purpose of re-adjusting the fulcrum, and the mean dis- 
tance between the lines was now 0‘367 inch. I here commenced with the 
2-inch zinc balls, and made 40 e.xperiments therewith ; the mean result of 
which (= 5*725) is almost identical with the mean result obtained with these 
balls in the 4th series. The daily results are also very accordant ; but there 
is nearly the same discrepancy here in the single results, as in the preceding 
series just alluded to. Perhaps the circumstance, which will be mentioned in 
the next paragraph, may have contributed in some measure to this discord- 
ance : although I much doubt the effect of its influence. 

30. The zinc balls were then unscrewed, and the 2-inch glass balls were 
attached to the torsion rod, without any other alteration whatever in the 
apparatus. I made 30 experiments with this arrangement ; the mean result 
of which (=5*690) is somewhat less than the mean result obtained with the 
same balls in the 5th series. The daily results are fairly accordant ; but in 
the single results there is here also considerable irregularity, arising from 
discordances in the march of the resting point, and in the time of vibration, 
nearly similar to that which took place in the 5th series, and probably ow-ing 
to the same cause. I ought not however to conceal that, on proceeding to 
dismount the torsion rod at the close of the experiments, I found that after I 
had introduced the torsion rod (with the zinc balls mentioned in the preceding 
series) and closed up the side, I had inadvertently omitted to replace the 
piece of plate glass that should have closed up the south end of the torsion 
box : and consequently that end of the torsion box remained open during the 
whole time that these two series were carried on. It must however be under- 
stood that the outer glass, attached to the octagonal frame, was closed as 
usual ; so that the motion of the torsion rod could not be affected by any 
current of air in the room, unless it gained access to the interior of the frame 
work. From some subsequent experiments, which were made with the glass 
balls in the 32nd series, for the express purpose of clearing up this difficulty. 
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I found that similar irregularities, and even to a greater extent, existed when 
both ends of the torsion box were properly secured in the usual manner : 
so that the omission of the outer glass could not have been the sole cause of 
the anomalies here alluded to. 

31. The above-mentioned torsion rod being removed, and the other 
torsion rod being prepared for the 2J-inch lead balls, it was suspended by the 
same bifilar silk lines, and with the same mean distance (=0-367 inch). I 
made 41 experiments therewith ; all of which, both the single and daily 
results, are in remarkable accordance with each other, and seem to indicate 
that it is the lightness of the balls that causes the discrepancies noticed on 
the recent occasions. The mean result is 5'649; which is somewhat greater 
than the mean result deduced not only from the experiments in the 19th 
series, made with the same balls and the same suspension, but also from those 
in the 18th series, with the bifilar brass wire. 

32. This torsion rod being removed, I again replaced the former torsion 
rod, with the 2-inch glass halls, and the same bifilar silk suspension lines as 
before, distance = 0-367 inch ; in order to see whether discordances, similar 
to those which took place in experiment 30, would again occur, when the 
glass window at the end of the torsion box was closed in tbe usual manner. 
I made 38 experiments with these balls; the mean result of which ( = 5-818) 
is greater than any which I have ever yet experienced. The discordances in 
the single results are also more remarkable, arising from variations in the 
position of the resting point and in the time of vibration ; more especially on 
January 16, when I was obliged to make a stop in the reductions: yet the 
daily results are tolerably accordant with each other. 

33. In order to ascertain whether this anomaly arose from the lightness 
of the balls, I embraced the present opportunity of trying some further ex- 
periments with the ivory balls, suspended in the same manner. I therefore 
removed the glass balls, and screwed the ivory balls to the same torsion rod ; 
no other alteration whatever being made. I made 36 experiments in this 
manner ; and found that the discordances were still more considerable than 
any which I had ever yet experienced with other balls, not only in the 
positions of the resting point, but also in the time of vibration. In fact, the 
experiments made on January 17, are so anomalous, that I have been 
obliged to divide them into three portions. In the first place, I have made 
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a stop at exj)eriment 1512 ;* and the two following ones (1513 and 1514), 
being discordant with those which precede and follow them, are separated 
therefrom, and reduced according to Cavendish’s method. The experiments 
likewise, made on January 20, exhibit similar irregularities; and I have 
consequently been obliged here also to make a stop in the series, at ex- 
periment 1538. The six remaining experiments however on this day 
present so many anomalies that the results are not entitled to much credit. 
For, the arc of vibration, in experiments 1539 and 1543, increased, instead of 
being diminished ; which evidently shewed that some unlooked-for disturbing 
force was in active operation, which affected with great irregularity both the 
time of vibration and the march of the resting point. Nevertheless I have 
deduced the results in the usual manner : and it will be seen that the last of 
the single results is remarkably discordant. The mean result of the whole 
series is 6*023 ; which is still greater than that mentioned in the preceding 
series. 

34. Being desirous of ascertaining whether this anomaly might arise from 
the nature and quality of the silk lines, I removed them and substituted a 
fine iron wire, (the same as in the llth-17th series) ; every thing else being 
retained as in the preceding case just mentioned. I made 34 experiments 
under these circumstances, the mean result of which ( = 5*868) does not 
materially differ from those just made with the bifilar silk suspension. And 
although the single and daily results are not quite so irregular as those 
just alluded to, tiiere is sufficient discrepancy to shew that these light balls 
are not the best adapted for giving uniform results, whether suspended by 
silk or iron. 

35. Anxious to investigate more satisfactorily the cause of these ano- 
malies, I once more removed the bifilar iron wire suspension, and replaced 
the same bifilar silk lines, as in the 33rd series ; the ivory balls still remaining 
attached to the torsion rod, and the distance of the lines ( = 0*367 inch) 
being still the same. I made 23 experiments in this manner; the mean 
result of which ( = 5*769) is much nearer to the general mean result of all 
the preceding experiments. Yet the single results still continued to exhibit 
anomalies for which I cannot satisfactorily account, except in the manner 
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already alluded to. The experiments on January 28 assimilate to those 
made on January 20, inasmuch as there is great irregularity in the time of 
vibration and in the march of the resting point : and likewise in the cir- 
cumstance that the arc of vibration, in experiment 1598, iwcreased instead of 
being diminished, and that the last of the single results is very discordant. 

36. I then removed the ivory balls, and again attached the glass balls to 
the torsion rod in lieu thereof ; no other alteration whatever being made in 
the arrangement or disposition of the apparatus. I made 19 experiments 
under these circumstances; the mean result of which ( = 5’811) is almost 
identical with that deduced from the experiments in the 32nd series : but 
both of these are greater than the mean result of the 30th series. The 
single results however exhibit nearly the same irregularities as in the pre- 
ceding 30th and 32nd series. 

37. Not being able by these proceedings to throw any light on the cause 
of the discrepancies, so frequently met with in these cases, I conceived it might 
be occasioned by a slight txoistlng of the suspension lines : for, on a close 
examination of the lines which were now in operation, I observed that they 
w'ere not exactly in the same vertical plane, there being nearly 30® difference 
between the upper and low'cr positions. I therefore dismounted the whole 
of the apparatus, and having replaced the bifilar iron wire that was last used 
in the 34th series, and at the same mean distance apart (= 0’367 inch), I 
again attached the ivory balls to the torsion rod, and made 8 experiments 
only, in this manner. I had previously ascertained that the twisting of 
the wires was about ^ of a revolution, yet I was desirous of noting what 
difference would be produced thereby. The mean result was 5'750; and 
it should be remarked that the time of vibration is, in this case, much greater 
than in the experiments recorded in the 34th series, which were conducted 
with the same balls, and with the same mode of suspension. 

38. Not being satisfied with these experiments, and wishing to investigate 
the subject still further, I again dismounted the whole of the apparatus for 
the purpose of a minute examination of all the parts. But, not being able to 
detect any derangement, I again remounted the same torsion rod, and the same 
bifilar iron wire, with this slight alteration that a larger roller was used at 
the lower end of the suspension line, which made the mean distance between 
the wires equal to 0*4 15 inch. I then affixed the 2-inch lead balls to the 
torsion rod, and noticed that there was still a slight twisting of the lines. 
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amounting to about J- of a revolution; but I proceeded to make 8 experi- 
ments, under these circumstances. In consequence of a change in the 
direction of the motion of the resting point, during the experiments, this 
scries is divided into two portions: but the mean result ( = 5'603) accords 
very well with the general mean with these balls. 

39. I next unscrewed the lead balls, and replaced the ivory balls once 
more; every thing else remaining precisely the same as in the last series: 
with this exception, that I designedly twisted the suspension lines about | 
of a revolution, whereby they crossed and touched each other in the centre. 
I made only 8 experiments in this manner ; the mean result of which 
(=5*708) is here also in remarkable accordance with the result obtained 
with the same balls in the 37th series. 

40. I then unscrewed the ivory balls, and once more replaced the 2-inch 
lead balls, every thing else remaining the same as before ; even the twisting 
of the bihiar lines continuing as in the preceding scries. In consequence of 
the great arc of vibration, caused by this arrangement of the apparatus, I 
could make only three consecutive experiments before the balls struck 
against the sides of the torsion box ; and even these three experiments would 
occupy full an hour and a half. This being very inconvenient, and under- 
taken merely from curiosity, I contented myself with these three expe- 
riments, the result of which is 5*390 : but I cannot place much dependence 
on this solitary instance. 

41. As I was desirous of ascertaining the true cause of the discordances 
that still existed at every slight change of the apparatus, I resolved on 
pursuing some further experiments with different balls, where no other 
alteration whatever (except the change of the balls) should be made in the 
arrangement or disposition of the apparatus. I therefore took down- the 
bihlar iron wire, and having untwisted the lines, and caused them to hang in 
their natural position, I ascertained, by a more correct examination, that the 
twisting of the lines (as thus suspended) was about ^ of a revolution. I 
found it very difficult to get rid of this altogether : for if it was diminished 
when certain balls were attached to the torsion rod, it would still vary with 
an alteration in the weight of the other balls. This circumstance was not 
peculiar to the bifilar iron wires, but was observable also in the bifilar silk 
lines : nor indeed was the single copper wire wholly free from this anomaly. 
I therefore replaced tliis same iron wire, the mean distance being still equal 
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to O-ilS inch, and screwed the ivory balls once more to the torsion rod : so 
that every thing was the same as in the 39th series, except as to the 
twisting of the suspension lines, which in the present case did not exceed J 
of a revolution. I made 20 experiments in this manner, the single and 
daily results of which are in very good accordance ; and the mean result 
( = 5‘762) agrees very well with those made in the 39th series, just alluded 
to, where the wires crossed each other ; the only perceptible difference being 
in the time of vibration. 

42. The ivory balls were then removed, and the zinc balls attached to 
the torsion rod, in lieu thereof: no other alteration whatever being made. 
I made also 20 experiments in this manner, the single and daily results of 
which are in remarkable accordance with each other : and the mean result 
( = 5'668) does not materially differ from the preceding experiments. 

43. I then took aw'ay the zinc balls, and screwed on the glass balls, every 
other part of the apparatus remaining as before. I made also 20 experi- 
ments in this manner ; and here likewise the single and daily results will be 
found in remarkable accordance with each other. The mean result ( = 5'767) 
agrees very well with those made with the same mode of suspension in the 
12th and 13th scries. 

These 60 experiments, with the 3 several kinds of balls, differing so 
materially in weight, and agreeing so well together in their single and daily 
results, afford satisfactory evidence that, when the same mode of suspension 
is adopted, the slight differences that arise are principally caused by the 
difference in the weight of thd balls successively attached to the torsion rod. 
Other causes of difference, however, may be suspected to arise from a variation 
in the mode of suspension ; as I shall now proceed to shew. 

44. The iron suspension wire was now removed, and a new bifilar silk 
line was introduced in its stead ; which was attached to the same brass stem 
and the same roller: so that the distance (=0*415 inch) was the same 
as before. No alteration was made in the torsion rod, or in the glass balls, 
which were still retained, as in the preceding experiments. I made 20 
experiments with this arrangement of the apparatus, the single and daily 
results of which are not quite so accordant as in the last series ; but the 
mean result ( = 5*784) does not materially differ therefrom. 

45. The glass balls being removed, the ivory balls were again attached 
to the torsion rod ; no other alteration whatever being made in the arrange- 
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ment or disposition of the apparatus. I made 20 experiments likewise in 
this manner, the single results of which, on the first day, were very ac- 
cordant ; but, on the second day, there is some disturbance in the motion of 
the resting point, which obliged me to make a stop, and divide the results 
into two portions. The mean result, however ( = 5-766), does not materially 
differ from that obtained in the 41st series. 

46. I then removed the ivory balls, and screwed on the 2-inch lead balls, 
no other alteration being made in the arrangement of the apparatus. But, I 
ought to mention that the additional weight of these balls stretched the silk 
lines so much that I was obliged to take them down and shorten them about 
half an inch. After I had remounted the torsion rod, 1 brought the balls, 
by means of the Hook’s joint, as usual, into the middle of the torsion box, 
where I left them till the following day. On inspecting their position, the 
next morning, I was surprised to find that they were close to the sides of the 
box, and quite stationary, as if they would have proceeded farther, had they 
not been thus obstructed. I am unable to account for this disturbance, more 
especially as there had not been any change of temperature in the room 
during the interval, nor had the bifilar suspension lines ever exhibited any 
tendency to deviate materially from the position in which they had once been 
placed. However the balls were again brought into their central position, by 
means of the Hook’s joint, and the series was soon afterwards commenced. 
I then made here also 20 experiments, the single and daily results of which 
are remarkably accordant: but the mean result (=5-550) is less than that 
obtained with the same mode of suspension in the 7th series. 

47. These lead balls being removed, I again screwed the zinc balls to the 
torsion rod, without disturbing any other part of the apparatus. I made 20 
experiments also in this manner, the single and daily results of which are 
here likewise remarkably accordant: but the mean result (=5*641) is 
somewhat less than I had anticipated. Is it probable that in the operation of 
shortening the silk lines I could have produced such an alteration in the 
arrangement of the fibres as to have caused a perceptible alteration in the 
results of these last two series ? 

Having thus made experiments with the iron and the silk bifUar mode of 
suspension, with balls differing materially in weight (but without altering 
any other part of the apparatus), in order to trace the effects produced 
thereby, I next resolved to pursue the same plan with respect to the mode 
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of suspension by a single copper wire. The wire selected was similar to that 
which had been used in the 9th series (see page 63), the computed diameter 
of which was *0178 inch. 

48. I therefore attached the 2-inch lead balls to the same torsion rod, 
and suspended it by the single copper wire just mentioned. I made 20 
e.\periments in this manner, the single and daily results of which were very 
accordant, and the mean result (= 5*678) agreeing very well with that 
obtained in the 9th series, above alluded to. 

49. The lead balls were then removed, and the zinc balls screwed on in 
their stead, no other alteration whatever being made. I made 20 experi- 
ments likewise in this manner, the single and daily results of which were as 
fully accordant as the preceding, and the mean result (= 5*738) agreeing 
very well with the results obtained in the 4th and 29th series. The wind 
was very boisterous during the last six of these experiments. 

50. I then took aw'ay the zinc balls, and once more restored the ivory 
balls to the torsion rod, no other alteration whatever being made. I made 
20 experiments likewise in this manner, the single and daily results of which 
were here also remarkably accordant, and the mean result (= 5*787) agreeing 
very well with many of the results obtained with these balls by other means. 
Although it must be confessed that the results, with these light balls, have not 
in general been so accordant as those obtained with the heavier ones. 

But these 60 experiments, with the 3 several kinds of balls, differing so 
materially in weight, afford similar evidence to that alluded to in page 75, 
that when the same mode of suspension is adopted, the slight differences 
that arise are principally caused by the difference in the weight of the balls 
attached to the torsion rod. 

51. After the preceding experiments, I dismounted the whole of the 
apparatus, and having removed the torsion rod then in use, I put up the 
thicker one previously used in the 8th and some other subsequent series, and 
attached the 2jt-inch lead balls thereto. This torsion rod was suspended by 
a piece of copper wire, rather thicker than the preceding; the computed 
diameter being *0219 inch.* I made 30 experiments in this manner, the 

* I, at first, suspended this torsion rod, and the 2}-inch lead balls, by the same wire that had 
been used in the preceding experiments, and made two experiments (1848 and 1849) therewith. 
But this being very inconvenient for the object which I had then in view, on account of tlic time 
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single and daily results of which were remarkably accordant ; but the mean 
result (= 5-549) is somewhat less than 1 had anticipated, although it agrees 
very well with the results obtained with other balls attached to the other 
torsion rod, suspended with the same wire. See the series 20, 21, 22, 25, 
26, 27. 

52. I now removed this suspension wire, and substituted the same single 
copper wire that had been used in the preceding experiments, the computed 
diameter of which was -0178 inch ; no other alteration whatever being made 
in the arrangement or disposition of the apparatus. 1 made 27 experiments 
in this manner : and here it may be requisite to state that in consequence of 
the large arc of vibration in these experiments, which caused the balls 
eventually to strike against the sides of the torsion box, I was never able to 
make more than 4 experiments in one day, and oftentimes not more than 3. 
The daily results are nevertheless very accordant, and the mean result 
(= 5-047), although greater than that obtained in the preceding scries, 
agrees with others obtained in a different manner. The wind was very boist- 
erous here also during the experiments 1889-1892. 

53. I had now repeated the whole of the experiments in all the most 
discordant cases, and some of them three or four times, with the view of 
discovering the cause of those anomalies which, however trifling in their 
effect upon the general result, evidently shewed that some disturbing force 
was in operation that had hitherto escaped detection. The discordances 
most difficult of solution were those that occurred when the light balls were 
employed ; more especially when the ivory balls were used. Conceiving 
that this might partly arise from the great weight of the torsion rod, in 
comparison with that of the ivory balls, I caused a much lighter torsion rod 
to be made (as already described in the note in page 20), and having 
attached the ivory balls thereto, I suspended it by the bifllar silk lines, the 
distance between which was 0-367 inch. I made 20 experiments in this 
manner, the single results of which exhibited similar discordances to those 
which I had on former occasions experienced. The mean result however 
(= 5-626) is much nearer to that which had been previously obtained by the 
use of the heavier balls. 

which the experiments occupied, I abandoned this mode for the present, and substituted the 
thicker wire mentioned in the text. These two detached experiments however are not rejected, 
but are subsequently united with those made in the next scries. 
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54. On taking a review of all the experiments that had been made up to 
the present time, it appeared that those which exhibited tlie least discordance, 
and were consequently the most to be depended upon, were the experiments 
made with the heavy balls, suspended by bifilar wires, whose distance was 
as far apart as was consistent with the required accuracy for observing the 
time and the arc of vibration. I therefore resolved to close the observations 
with a series of experiments of this kind, with a view to test the accuracy of 
the method. The whole of the apparatus was consequently again dis- 
mounted; the thick torsion rod was again replaced; the 2^-inch lead balls 
were screwed thereto : and the whole was suspended by the bifilar iron 
wire, w'hose distance was 0'415 inch. I made 80 experiments in this manner, 
the single and daily results of which are in very remarkable agreement with 
each other : and what is more worthy of notice, in this very accordant series, 
is that the 12 experiments (1938-1949) which were made on March 26, 
were carried on during one of those violent gales of wind, that I have already 
alluded to in page 30 ; yet these experiments are equally accordant with the 
rest. The mean result of the whole is 5'669. 

I had now made upwards of 2000 experiments, with balls of different 
weights and sizes, and suspended in a variety of ways : and I had considered 
the subject as exhausted, as far as the present mode of conducting the 
experiments was concerned. But it was afterwards suggested by the 
Astronomer Royal that possibly some additional light might be thrown on 
the still undetected sources of discordance, by the use of a much heavier 
torsion rod than either of those which I had hitherto employed. I therefore 
caused the brass torsion rod, already described in page 23, to be made 
expressly for this purpose. The weight of this torsion rod is nearly equal to 
the weight of the two 2-inch lead balls. 

55. My first experiments were with the 2-inch lead balls attached to this 
torsion rod, and suspended by the bifilar iron wires, whoso distance apart was 
0*415 inch. I made 20 experiments in this manner, the single and daily 
results of which were very accordant, and the mean result equal to 5*737. 

56. I then removed the lead balls from the torsion rod, without any 
other alteration whatever; and made 20 experiments with the torsion rod 
alone. The single and daily results were here also very accordant ; but the 
mean result (= 5*993) was much greater than in the preceding series. 
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57. I now changed the mode of suspension, by causing the bifilar wires 
to be closer together, the distance being reduced to O’ 177 inch: no other 
part of the apparatus was altered, and the brass rod was still used, as in the 
preceding experiment, without any ball attached thereto. I made only 8 
experiments in this manner, and even these were so discordant, in the march 
of the resting point, that I was obliged to make a stop, and di\nde the whole 
into two separate portions. The mean result is 6’154 ; but I have not much 
confidence in it. 

58. After this I di.smounted the bifilar iron wire, and put up a thicker 
one, whose computed diameter was equal to 0’0I82 inch : see page 29. 
The distance of the wires was again increased to 0’415 inch; and, having 
attached the 2j-inch lead balls to the torsion rod, I made 24 experiments in 
this manner. The single and daily results are in this case, as in the 55th 
and 56th series, very accordant ; the mean result is 5’621. 

59. Being desirous of ascertaining whether the alteration in the thickness 
of the suspending wire caused any difference in the results, I removed the 
2J-inch lead balls, and screwed on the 2-inch lead balls in tbeir stead ; no 
other alteration whatever being made. I made only 9 experiments in this 
manner; but the single and daily results were very accordant, and the mean 
result (= 5’702) agrees very well with the result obtained by the 55th series, 
where the same mode of operation was pursued, with the exception of the 
thickness of the wire. 

60. As this suspending wire would be too thick for the next experiments, 
1 dismounted this bifilar iron wire, and put up a finer one, whose computed 
diameter was equal to 0’0162 inch : see page 29. The distance of these 
wires was reduced to 0’.167 inch : and having attached the 2^inch lead balls 
to the torsion rod, I made 20 experiments in this manner. The single and 
daily results are here also very accordant ; and the mean result equal to 
5-586. 

61. These balls being removed, I screwed on the 2-inch lead balls, 
without making any other alteration whatever. I then made 20 experiments 
in this manner, the single and daily results of which are here likewise in 
remarkable accordance, and the mean result equal to 5'606. 

62. The final series was made with the brass rod alone. The lead balls 
were unscrewed from the torsion rod, and every thing else suffered to remain 
as in the preceding experiments. I made 28 experiments in this manner ; 


Digitized by Google 


An Account of the several Experiments. 


81 


and, although the single and daily results are not quite in such perfect 
agreement as in the two preceding series, yet they are very satisfactory, and 
do not exhibit any remarkable instance of discordance. The mean result is 
5'927. During the whole of the experiments on the last day (May 8) the 
wind was very high and boisterous. 

It will be seen, from these experiments, that although the results with 
the 2j-inch lead balls are not much affected by this process, the results with 
the 2-inch lead balls attached to this heavy brass rod are somewhat greater 
than the results with the same balls when affixed to the wooden torsion rod ; 
and that the results with the brass rod alone are still considerably greater 
than either. I find, by computation, that if the attraction of the masses on 
the brass torsion rod be diminished ^ of its value, the several results ob- 
tained by the employment of this rod, will be nearly equal, and will accord 
very well with the general mean result of all the preceding experiments 
obtained by the usual methods with the other rods. 

§ 18. Review of the different Series. 

Having thus given an account of the several experiments, in the order in 
which they were made, I shall now proceed to take a review of the different 
series, for the purpose of pointing out such of them as may appear to be less 
deserving of confidence than the rest, on account of certain discordances 
which seem to impair their accuracy. 1 have already noticed that slight 
differences occasionally arise in the mean results, not only according to the 
mode in which the torsion rod is suspended, or to the peculiar substance of 
which the suspension-line is formed, but also depending, in great measure, on 
the weight of the balls employed, or on some other special circumstance 
attending the arrangement of the apparatus. 

But, it is not to cases of this kind that I am now about to allude : for, if 
the single and daily results are tolerably accordant, I am not aware that any 
one class of these different kinds of experiments is to be preferred to another; 
and I shall at present consider all such experiments as entitled to an equal 
degree of confidence. In fact, even when this accordance is not quite so 
rigorous, the results may still be entitled to confidence. For, I have already 
remarked in page 56, that irregularities must necessarily take place when the 
resting point changes the direction of its motion, but that the effect of such 
irregularity on the results, is in a great measure, if not wholly, counteracted 
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by a subsequent re/wrn-motion of the resting point. And, as this alternate 
variation in the direction of the motion of the resting point (although slow in 
its operation) is in general constantly going on during a long series of expe- 
riments, the regularity of the single results will be consequently afTected, 
although the accuracy of the daily result may not be materially impaired. 

The case, however, is somewhat different with those experiments which, 
during any given series or course of operations, do not exhibit so regular and 
uniform a system ; but, on the contrary, shew evident signs of some dis- 
turbing force that has hitherto escaped detection, affecting not only the 
march and direction of the resting point, but also the time of vibration, thus 
impairing the accuracy, or at least the uniformity, of the results. 

The most remarkable instance of this kind occurs in the 33rd scries, as I 
have already mentioned in page 71 : and it is worthy of notice that in this 
series there are no less than three experiments (1512, 1539, and 1513) where 
the arc of vibration increased instead of being diminished ; an evidence of 
some* ca-ira-disturbing force, which has baffled every effort of mine to un- 
ravel. Indeed, one of the results, where this last-mentioned experiment is 
involved in the computation, makes the density as high as 9'150: but this 
rapid and enormous increase is partly assisted by a sudden change in the 
march of the resting point about that time, so that a variety of circumstances 
have here combined to produce this extraordinary result. And, astounding as 
this great quantity may appear, it should be noticed that one of the single 
results on the same day is as low as 4’292 : so that by this counteraction the 
daily result is not so very materially affected. (See page 56.) I am unable 
to throw any light on the cause of these and other discrepancies which 
occurred in this particular series. 

A similar instance, although not quite so discordant in magnitude, occurs 
in the 35th series : which is, in fact, a repetition of the same class of ex- 
periments as that just mentioned. We have here also one of the experiments 
(1598) exhibiting an increase in the arc of vibration, and thus impairing the 
result in which its computation is involved.* The last result likewise, in this 

* The>e four experiments, with four other stra^ling experiments (32, 172, 1359. and 1884) 
are the whole number of cases where an increase in the arc of vibration has been observed. I 
here except the seven coses in the 2nd series, already mentioned in page 61, which were coo> 
ducted under special circumstances ; and where the increase of the arc of vibration was probably 
caused by the peculiar mode of moving the masses there alluded to. 
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series, is of very considerable magnitude, being as high as 7'425 ; but here 
also we have a single result on the same day as low as 4‘113; so that 
astounding as this quantity also may appear, yet by this counteraction the 
daily result is not sensibly affected. (See page 56.) But anomalous and 
discordant as these two series appear to be, yet the rejection of them both 
from the mass of experiments, would affect only the third place of decimals 
in the general mean result. 

Other series might be adduced where the discordances between the single 
and daily results, although not so great as those already mentioned, evidently 
shew that some slight disturbing force was in operation, which cither escaped 
detection at the time, or against the influence of which it was found imprac- 
ticable wholly to protect the apparatus. These cases have occurred mostly 
with the light balls, and w'hen the torsion force (on account of the mode of 
suspension) has been weak: and their effect has been exhibited by some 
irregularity in the march of the resting point, or in the time of Wbration. But 
the ill effect of such influence on the results may in general (unless the 
discordance be very great and irregular) be obviated by suffering these irre- 
gularities to counteract each other by the system (adopted in the present 
work) of combining the experiments into ternary groups, as described in 
page 52. Should the reader, however, be of opinion that any other mode 
of operation would be more correct, he has all the requisite data in Table II, 
for pursuing the computations in his own way. 

But, even when discordances of considerable magnitude, of the kind 
above mentioned, do not occur, we yet find that the mean results of two 
several days (the mode of operation continuing the same in both cases) 
sometimes differ from each other by a greater quantity than might have been 
previously imagined. Thus, the results of April 10 and 14, 1841, although 
very accordant amongst themselves as to the single results on each day, yet 
differ from each other in their daily results by •184; which is much greater 
than any of the differences between the single and daily results on either of 
those days. And on March 17, 1841, there is a remarkable increase in the 
time of vibration (verified by two successive operations on the same day) 
differing from that of any preceding or subsequent day in the same series ; 
which has however produced a corresponding increase in the deviation, and 
also a slight increase in the mean results on that day. (See page 61.) 
Similar remarks may be made as to results on several other days: which 
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renders it manifest that we cannot always expect rigorous accuracy and uni- 
formity in such delicate investigations, under all the various conflicting 
circumstances that occur in carrying on the operations. In fact I have 
frequently experienced instances of this kind, in a variety of other minute 
experimental researches in which I have been occasiotially engaged, where 
the results have sometimes taken a start, which, althougli not very consi- 
derable, has been wholly unaccountable. 

The best mode of judging of the accuracy of the mean result of any one 
series is to compute its probable error, which will at the same time shew us 
whether any considerable discrepancy h:is taken place between the single and 
daily results, and how far the mean result is affected thereby. In order to 
determine the probable error (E) of the mean result of a scries of experi- 
ments, let n denote the number of single results, and 2 1 * the sum of the 
squares of the errors : we shall then have,* 

Probable error, E = x -674489 

n 

The shortest arithmetical mode of computing the value of Is', in these cases, 
is as follows : Strike off 5 from the units' place in all the single results, and 
also in the mean result, which thus leaves, with very few exceptions, only 
decimal portions to be dealt with ; and (by Barlow’s New Mathematical 
Tables) find the squares of such decimal portions.f Then the expression for 
2 s', which for the sake of convenience I shall here denote by S, will be 

S = aum of the squares of these single results — square of this meau result x a 
whence the formula now becomes 

/C 

Probable error, E = X -674489 

By means of this formula I have computed the probable error (E) of the 
mean result of every series ; and, in Table 1 1, have annexed the value of the 
same to each case. The probable error of the mean result of all the experi- 
ments, of every description, has been deduced, by means of the same 
formula, by making S, as before, equal to the sum of the squares of all the 

• ftee Gallowat’s Treatise on Probability^ pa|;e 195. 

t In some few instances the result tt more than 6, and in others less than 5; but in either 
case vre must take the square of the residual quantity, whatever it may be, which in the latter 
case Mill always be negatite. Thus suppose the* results to be 6*3577 and 4*2916, the re«dual 
quantities will be 1*3577 aud — *7084; the squares of which are 1*8433 and *5018, both positive. 
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single results, minus the square of the general mean result of the whole 
multiplied by the number of single results. This value will be found inserted 
in Table VII. 

§ 19. Classif cation of the Results. 

All the experiments, alluded to in the preceding pages, have been made 
at various times, with various substances, and in various ways, without regard 
to any other special order or plan than such as has been already related, and 
which has progressively arisen from the circumstances of the case : and the 
results of those experiments are recorded in the same chronological manner 
in Table II ; which, being deduced from Table I, contains also the result of 
ever^ experiment that has been made. But, as a more methodical arrange- 
ment of these results might tend to place the subject in a more familiar and 
intelligible point of view, I shall now proceed to state the several classifi- 
cations that I have made for this purpose, and which are exhibited in Tables 
at the end of this work, somewhat differently arranged from each other, but 
still comprising the same mean results. 

In Table III, at the end of this work, I have inserted all the several daily 
results (taken from Table II), arranged in the manner which I am now 
about to relate, but without any other regard to the chronological order in 
which the experiments have been made, than affixing the number of the 
series (to which they respectively relate) at the head of each collected group ; 
whereby a reference to the original authority may be at once obtained, if 
required. The leading division of the subject, which is at the head of the 
table, refers to the mode of suspension : the experiments with the bifilar silk 
lines (which are placed first) are separated from those with the bifilar wires 
of brass and iron ; and each of these from the experiments with the single 
copper wires, which close this arrangement. The former (that is, the bifilar 
suspension experiments) are then subdivided according to the mean distance 
between the lines ; and the latter (that is, the single wire suspension experi- 
ments) according to the diameter of the copper wire employed. Under each 
of these subdivisions, there is a still further subdivision ; since the results 
from the different balls are, in all cases, kept distinct from each other, and 
follow each other in the order of their weights. The number of experiments, 
from which these several daily results have been deduced, is inserted in the 
collateral column on the left-hand side of the several results : but, it must be 
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borne in mind that this does not strictly express the precise number of single 
results computed therefrom, which (from the mode of proceeding, already 
explained in page 52) must always be less by 2 than the number of experi- 
ments here recorded ; except in the 9 cases, mentioned in page 45, where 
two experiments only have been made. This table indicates the number of 
experiments, that have been made with the several balls, under each of the 
several classified modes of suspension, and will shew how often the same 
class has been repeated : thus, in the 8th column, marked “ 2-inch Glass,” it 
will be seen that three distinct series (30, 32, and 36) have been made with 
these balls, suspended by the bifilar silk lines, whose distance apart was 
'367 inch. In some instances I have prefixed a slight notice relative to the 
particular series, such as whether the suspension lines were shortened, or 
twisted, the torsion rod loaded, or changed for a lighter one, &c. But, a 
bare inspection of the table and its several columns will shew the meaning 
and utility of this mode of identification and classification. 

It will be seen that in this table, and in all the subsequent tables (at the 
end of this work), I have confined the results to three places of decimals only: 
for, although, in the preceding table, I have retained four places of decimals in 
deducing the results from the observations, yet it has been chiefly for the 
purpose of obtaining the third place of decimals always correctly determined. 

Table IV contains only the mean results that are in the preceding table, 
and arranged nearly on the same plan, according to the mode of suspension, 
but in a mure compact and condensed form; inasmuch as all the experiments 
of each class, separately exhibited in the preceding table, are here brought 
together in one mean result :• so that the subject is more immediately and 
concisely exhibited under one view. After the preceding remarks, this table 
requires no further explanation. 

Table V contains likewise the same mean results; but the arrangement is 
here very different, being made according to the weight of the balls em- 
ployed in the respective experiments. The heaviest balls are placed the first 
in order, and the rest follow according to their weight. The results, by the 
different modes of suspension, are here also kept distinct from each other. 

Table VI contains likewise precisely the same mean results as the two 


* The result of the experiments in the 2nd series is an exception ; as that result is here, and 
in the two following tables, kept distinct, and is alwajrs marked with an asterisk. 
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preceding tables ; but the arrangement here is made according to the mag- 
nitude of the result obtained from each class ; whereby we may at once see 
what connexion there is between the magnitude of the results, and the special 
nature of the experiments from which they are deduced. If we exclude the 
experiments that were made with the brass torsion rod alone, the mean 
results here given will be within the limits of 5’49 and 5'87 : and these 
limits will not be affected by the retention or exclusion of the experiments 
recorded in the 2nd series, nor of those made with the ivory balls in series 
3.3 and 35. As to the question, whether or not these doubtful cases should 
eventually be rejected, I am not prepared to offer any further remarks than 
those already made in the preceding part of this work, and I shall therefore 
leave it to the reader to pursue his own plan in this respect. I shall here 
merely state that the general mean result, which is given at the bottom of 
this table, has been deduced from all the experiments that have been made, 
without the rejection of a single observation. 

But, that I may not wholly leave the subject in this apparent state of 
uncertainty and indecision, I have subjoined Table VII, by which the reader 
may at once see how far the final result of the experiments, or, in other words, 

the mean Density of the Earth, 

thus deduced from all the experiments here made, is affected by the partial or 
combined rejection of the different experiments, which have just been alluded 
to, as least worthy of confidence. We shall there find that a difference of 
only *001 will be caused by the rejection of the 2nd series; that a difference 
of only *008 will be caused by the rejection of the 56 experiments with the 
brass rod alone ; that a difference of only 006 will be caused by the rejection 
of the 59 experiments made with the ivory balls, in series 33 and 35; and that, 
if all these doubtful experiments be rejected, the general mean result will not 
be affected more than *014 by their exclusion. So that the great mass of 
accordant experiments are not very materially affected by the occurrence 
of those of a doubtful character, which at first might seem to impair their 

accuracy and value : 

Sed illos 

Defendit numerus, junctaque umbone phalanges. 

And with this representation and explanation I shall close my review of this 
portion of the subject. 
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§ 20. On the Experiments made by Mr. Ca yeudisu. 

The experiments made by the late Mr. Cavendish for determining the 
mean density of the earth, recorded in the Phil. Trans, for 1798, have 
justly obtained considerable celebrity and confidence, not only as being 
the first and, till within these few years, the only attempt at the solution 
of this difficult problem by means of the torsion rod, but also from the rare 
and attention with which the experiments have been conducted, as well as 
from the well-known talents and abilities of the author. It is however 
notorious that, notwithstanding all his precautions, he still met with certain 
anomalies for which he could not satisfactorily account, and which, even 
in his own opinion, threw a degree of doubt on the rigorous accuracy of the 
result deduced by him. And it is much to be regretted that this able 
experimentalist did not afterwards pursue the inquiry in the manner which it 
appears that he at one time proposed, and which would probably have 
prevented the necessity of any further investigation of the subject. 

I have already remarked, in page 8, that Cavendish’s object, in drawing 
up his Memoir, appears to have been more for the purpose of exhibiting a 
specimen of what he considered to be an excellent method of determining 
this important inquiry, than of deducing a result that should lay claim to the 
full confidence of the scientific world. And it must be confessed that, if the 
result was intended to set the (question at rest, it would have been more 
satisfactory had a closer attention been paid to those parts of the ob- 
servations where great accuracy is specially required, and where considerable 
variation occasionally takes place. 

The principal omission of this kind appears to be in his mode of de- 
ducing the time, which in no instance has been determined with due ac- 
curacy for the whole of the experiment, and which even in six of the cases 
has not been observed at all, but merely assumed to be the same as the 
mean of some of the other experiments.* Cavendish appears to have been 
of opinion that the time of vibration would be nearly constant under all 
similar circumstances: or, at least, that the differences, which might at any 
time arise, could not be of any great importance. But, I have already 

* In page 50, these appear to be alluded to as three rases only : but it should be borne in 
mind that each of the 3 experiments there mentioned contains two cases. 
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shewn, that very considerable variations oftentimes take place, not only from 
day to day (see page 61), but also during the course of a single set of 
experiments (see page 46), and that constant attention should be paid to 
this important element. In fact tiie circumstance occurred very early to 
Cavendish himself : for in the third case, in what he calls his first experi- 
ment, and also in the third case in his second experiment, the time of 
vibration is very discordant. 

His experiments also have not been so conducted as to eliminate another 
source of error arising from the march of the resting point, by arranging 
them in groups, either according to Reich’s plan, or the mode adopted in the 
present work (see page 52) ; but in every case they have consisted merely of 
the two experiments that are requisite for deducing the results. So that no 
means are allowed for correcting the error that would necessarily arise, if 
(as is usually the case) the resting point is in a progressive and alternate 
state of motion during the experiment.* In fact, the second case, in what 
Cavendish calls his second experiment, exhibits an increase in the arc of 
vibration. 

Moreover, the distance between the centre of the masses and the centre 
of the balls has been assumed to be a constant quantity ( = 8-85 inches), 
throughout the whole of the experiments : but no statement is given of the 
mode by which this has been determined, nor is the diameter of the masses 
(which is a necessary element in such a measurement) alluded to.f And 
although great dependance may be placed on Cavendish’s acknowledged 
accuracy and skill in his determination of this distance, at the commence- 
ment of his experiments, yet it would have been more satisfactory to have 
known that no alteration in that distance was perceptible during the whole 
of the series; more especially as some of those experiments were separated 


* There appears to be some ambiguity, and perhaps an absurdity, in alluding to the motion 
of a point of rest. Similar dubious expressions however occur in other branches of science : 
thus, we speak of tlie motion of the fixed stars, Uie variation of constants, &c. &c, 

t Cavendish states that “ each of the masses weighs 2439000 grains, and therefore is 
“ equal to 10'64 spherical feet of water.” This appears to have been computed from the 
assumption that a cubic inch of water wciglis 253’3>'34 grains, instead of 252-458 grains as more 
recently determined. But, however this may be, we are not informed whether the weighing took 
place before, or after, the holes were bored through tliem, for the introduction of the copper rods. 
So that the diameter cannot even be computed from the elements thus given. 

Royal Astron. Soc. Vol. XIV. 
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from each other by an interval of 8 or 9 months, during which time the 
position of parts of the apparatus may have been disturbed by various 
causes. 

But I shall not pursue this ungracious and ungrateful task any further. 
It will be sufficient to have pointed out the sources from which any error or 
anomaly in his expteriments may be suspected to have arisen ; and I shall 
now proceed at once to give a summary of the 29 experiments made by 
Cavendish, together with their corresponding results.* The time ( = N) 
and the deviation ( = B), as quoted in the annexed table, are the values 
corrected by Cavendish himself, agreeably to the mode which he has pointed 
out in the Memoir above mentioned: and the Density is deduced by the 
formula, which he has given, and which is as follows, 

N* 

~ 10844 B 

The mean result here given (= 5*448) slightly differs from that which 
has been stated by Cavendish, who makes the result equal to 5*48 : but 
Cavendish’s arithmetical determination of the general mean is erroneous, and 
has arisen from a singular mistake which he has twice made in this very table. 
For in deducing the mean result from the first six experiments, he has con- 
sidered the density, arising from the third experiment, to be 5*88 instead of 
4*88 : and, in deducing the mean result of the whole number of experiments, 
he has again committed the same error ; an arithmetical and venial mistake 
which might easily have been made by adding up only the decimal parts of 
the values, and considering all the integers as uniform and similar quantities : 
an error however which is readily detected by the smallest attention. But, 
as to the accuracy of the calculation of the several results given in the last 
column, I would remark that I have recomputed the whole of them from 
the several experiments, by means of the formula and the data given by 
Cavendish, and find them all to be rigorously correct: a circumstance to 
which I shall soon again have occasion to refer, when I come (in the next 
section) to Dr. Hutton’s unfounded charge of inaccuracy in this respect. 


* I must here again remind the reader that Cavendish enumerates only 17 experiments; 
but 10 of these contained 2 cases, and 1 of them 3 cases, which are separately and distinctly 
treated by him in the computations of the results : thus making the 29 experiments alluded to in 
the text. 
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No. 

N = 
Time. 

B - 

Deviation. 

Deniity. 

1 

895 

6-710 

5-50 

2 

895 

6-585 

5-61 

3 

895 

7-345 

4-88 

4 

882 

7-070 

5-07 

5 

879 

6-780 

5-26 

6 

894 

6-640 

5-55 

7 

414 

2-950 

5-36 

8 

421 

3-090 

5-29 

9 

423 

2-960 

5-58 

10 

425 

2-950 

5-65 

11 

425 

2-990 

5-57 

12 

417 

2-900 

5-53 

13 

417 

2-855 

5-62 

14 

417 

3-030 

5-29 

15 

417 

2-950 

5-44 

16 

417 

3-000 

5-34 

17 

417 

2-770 

5-79 

18 

418 

3-160 

5-10 

19 

419 

3-075 

5-27 

20 

421 

3-035 

5-39 

21 

423 

3-045 

5-42 

22 

426 

3-060 

5-47 

23 

427 

2-985 

5-63 

24 

426 

3-1.35 

5-34 

25 

426 

3-065 

5-46 

26 

427 

3-170 

5-30 

27 

436 

3-050 

5-75 

28 

422 

2-890 

5-68 

29 

423 

2-820 

5-85 



Mean = 

5-448 


Probable error = '033 
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§ 21. On Dr. Hutton's Review of Cavln dish's Experiments. 

In the Phil. Trans, for 1821 is inserted a Memoir by Dr. Charles Huttox 
" On the mean Density of the Earth," which contains some unmerited re- 
flections on the result of Cavendish’s labours : and at the end of that paper 
the author has inserted what he has been pleased to designate as a “ copious 
“ list of errata, some of which are large or important.” But I trust that 
I shall succeed in shewing that the major part of these errors, and in fact 
all the “ large or important” ones, are of Hutton’s own making; and have 
arisen from his not having fully understood Cavendish’s mode of proceeding. 

Hutton commences his paper by drawing a comparison between the 
Schehallien experiment, and that pursued by Cavendish : indeed the principal 
object, which he appears to have had in view, is to bring forward, in a more 
prominent manner, the part which he himself took in deducing the results 
from the Schehallien experiment, and thus to place on record his opinion as 
to its decided preference ; being impressed with the idea that the share which 
he took in the proceedings had not been duly estimated, and that the results 
did not obtain the full confidence of the public.* But he shall speak for 
himself. 

" By some strange mistake, or perversion, for many years, it was cus- 
" tomary among certain persons, to withhold the mention of my name, with 
“ regard to the great share that I had in the experiment on Schehallien. But 
“ from certain complaints which I have made, some little justice has lately 
“ been a\varded to me on that head ; though still, it would seem, with reluct-. 
“ ance, as the opinion is promptly assumed that the latter small experiment 
“ is su.sceptible of the greater accuracy, and the numbers in its result gra- 
“ tuitously adopted as nearer the truth than that of the former. As this is 
“ an opinion which I have never been able to bring my mind to acknowledge, 

• This is more distinctly stated by Hutton in a letter which he addressed, in the preceding 
year, to the Editor of Tilloch’s Philosophical Magazine, and inserted in the number of tliat 
work for February 1820, Vol. Iv. page 81. That letter contains a copy of his letter to La Place 
relative to the Schehallien experimeut, and complains of a mistake made by La Place, in the 
Con. des Tents for 1821, page 330, line 2, in attributing the labours of that experiment to 
Maskp.lynr, and not to himself. Another letter on the same subject is also inserted in the 
same work, in the number for November 1820 : iwth of which exhibit his great sensitiveness on 
this point. All these papers were published long before his Memoir was read at the Royal 
Society. 
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" and as it is a matter of great importance in the present state of physics, I 
" have been desirous to draw the attention of philosoptiers to a closer con- 
“ sideration of the subject, witli a view to a more deliberate and impartial 
" decision of this point. From the closest and most scrupulous attention I 
“ can employ on this question, the preference, in point of accuracy, appears 
“ to be decidedly in favour of the large or mountain experiment, over that of 
“ the sn)all balls.” 

Hutton then, after some remarks on the comparative advantages of the 
two methods, proceeds to shew the steps which he pursued in deducing the 
result which he obtained from the Schehallien experiment. But, as I have 
already alluded to this portion of the subject in the preceding part of this 
work (see pages 2, &c.), it is unnecessary to enlarge further on it in this 
place ; and I shall at once enter on his reflections upon Cavendish's method. 
His words are as follow. 

" Having thus failed in our endeavour to discover any error, or even 
“ suspicion of error, in the conduct or result of the Schehallien experiment, 
‘‘ let us now turn our attention to the other experiment, as performed by 
“ Mr. Cavendish. .\nd here I must at once disclaim all expectation of 
“ meeting any failing with regard to the operator himself, whom I well knew 
“ to be a most excellent philosopher and mathematician, as well as a patient, 
“ accurate, and acute experimenter. The failure then, if any, must be ex- 
“ pected from the nature of the machine, and of the calculations. 

“ From the perusal of Mr. Cavendish’s account of the machine he em- 
" ployed (in the Philosophical Transactions of 1798, or vol. xiv. of my 
“ edition), and the nature of the arithmetical calculations, they at once 
*' appear to be formidable and discouraging in the highest degree. The 
“ machine is small, comparatively with those in the former, or mountain 
" experiment. It is not easily to be understood, without actually seeing it, 
“ though assisted with the view of the drawing of the whole, on account of 
“ the intricacy and perplexity of the construction. In the first place, at each 
“ end of a light wooden rod, of near two yards in length, is attached a small 
“ leaden ball of two inches diameter ; the middle of the rod being fixed to 
“ and suspended by a long and very slender copper wire ; by any small 
“ movement of these balls and the connecting rod, in a horizontal direction, by 
" the torsion or twisting of the wire, a very minute and slow vibratory motion 
*' is commenced. To produce this small motion in the two little balls, and 
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“ their connecting rod, two other large balls of ten inches diameter,* are 
“ connected together by certain machinery, at like distance as the former, 

“ and capable of being moved to different distances on the horizontal level 
" with the small balls. By so setting the large balls near the small ones, 

“ these are attracted by the former, producing a very small motion in them, 

“ and in consequence a very slow vibration. So minute are these motions, * 
“ that the e.xtent of the vibrations is but a small fraction of an inch, and the 
“ duration of each vibration is not performed but in the time of several 
“ minutes, from three or /o«r to near fifteen minutes.f So minute are these 
“ motions, that telescopes and other means are necessary to view and to 
“ estimate their quantity and durations. To produce these minute motions, 

“ very complex machinery are necessarily employed, while the delicate move- 
“ ments are watched for many hours together, during many days, and re- 
“ corded with regard to the extent and time of each vibration. Then, from 
“ these spaces and times, the density of the earth is to be calculated, by 
“ peculiar theorems, as compared with the vibrations of common pendulums 
“ that are produced by the attractions of the earth. 

“ All these effects were so minute, and produced by machinery so com- 
** plex, and the results calculated by theorems derived from intricate mathe- 
" matical investigations, that it is impossible, at first, for ordinary readers to 
“ conceive how any accurate results can be deduced from them ; and even 
“ for the more judicious reader to place confidence in them, except chiefly 
“ on account of the high character of the experimenter himself. From the 
“ nature of the machinery, I could therefore derive no confidence in the 
“ results, nor compare them with the mountain experiment, without repeat- 
“ ing the whole of the calculations. But, after a long life spent in almost 
daily abstruse investigations, from the tenth year of my age, and now being 
“ at eighty-four, and oppressed with distressing illness, I thought I might be 
“ excused from such a task. But, after urging more than one mathematical 
“ friend, without being able to interest them sufficiently to engage in so 
“ severe an operation, my anxiety to accomplish the business induced me to 
“ make an exertion to effect it myself ; especially as the learned experi- 
“ menter informs us, that he availed himself of the assistance of the then 


• The large balls were twelve inches in diameter. — F. B. 
t None of the vibrations were less than seven minutes. — F. B. 
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“ clerk of the Society, who he says made some of the experiments, and who 
“ doubtless made most of the arithmetical computations : operations, of both 
" kinds, in which I remember he was much employed by Sir Charles 
“ Blagden, and other gentlemen, in preparing their papers for the Royal 
“ Society. I have therefore recomputed all the experiments, and have traced 
" the investigations of all the theorems ; and have found that my labour has 
" not been in vain ; but, on the contrary, has been rewarded with the fol- 
“ lowing copious list of errata, some of which are large or important.” 

The reader will form his own opinion upon these remarks : but those 
who have gone through the laborious and voluminous investigations and 
computations of Hutton himself relative to the Schehallien experiment, in- 
serted in the Phil. Trans, for 1778, may perhaps be somewhat surprised at 
finding the learned Professor of Mathematics designating the arithmetical cal- 
culations requisite in Cavendish’s experiments “ to be formidable and dis- 
" couraging in the highest degree.” But, Hutton was evidently desirous of 
advancing the merits of the Schehallien experiment as well as the share 
which he took in the reductions, and in so doing he has endeavoured to 
throw into the shade the labours of Cavendish, which appeared to eclipse it; 
but, in his too zealous pursuit, he has fallen into some singular errors which 
have defeated his object in this respect, as 1 shall now proceed to shew. 
And probably the best mode of doing this will be, at once, to point out the 
source of the mistakes which Hutton himself has committed, and which has 
enabled him to fill such a “ copious list of errata.” Thus, 

Cavendish, in his paper in the Phil. Trans, page 519, says, “ The motion 


“ of the ball answering to one division of the arm = 


36,55 


is the 
MB 


motion of the 
36,55 d 


ball answering to 


20x38,3’ 
d divisions on 


and if m B 
the arm. 


WM - 20x 38,3 x 8,85 = TSS'” *>? ■'cfening to 

page 509 in the same paper, that 36,55 is a misprint and should be 36,65 ; 

and, this error being corrected, the result still remains as it there cor- 
rectly stands. But Hutton, not having discovered this typographical error, 
has made the result equal to and consequently erroneously altered all 
Cavendish’s computations wherein that quantity was concerned. 

Again, Hutton has mistaken the rule laid down by Cavendish, in the 
same page (519), for correcting the motion of the arm. He has assumed 
the difference of the motion of the arm from the division 20, instead of the 
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difference of the position of the arm from that division ; which affects the 
amount of the deviation, and consequently the results, wherever that formula 
occurs. 

Moreover, Hdttox closes his list of errata by stating that Cavkndish 
computed the mean density of the Earth (D) hy the following tlieorem, viz. 
D = — j: : but Cavendish expressly states, in page 517 of his paper, that 

lUOou o 

when the proper corrections are made, the formula becomes D = 
which is of course substituted and adopted by Cavendish instead of the 
preceding one, as may indeed be verified by trial. See page 90 of the 
present work. 

But, after all, what is the real amount of the difference in the general 
result, even by this erroneous view which Hutton has taken of the method 
of conducting the computations ? He makes the mean result of the 29 
experiments equal to 5‘420: but he has himself made an error in the 27th 
experiment, in having considered the time as 422 seconds instead of 4.36 
seconds ; the correction of which would make the result of that experiment 
equal to 5’75 instead of 5’38. So that the true mean result of Hutton’s 
computations should be 5‘433 ; differing only -015 from the mean result 
deduced from Cavendish’s own calculations. Surely, even if Hutton were 
correct in his charges against Cavendish, (which, however, is by no means 
the case), this trifling difference would scarcely warrant its being wholly 
ascribed to the inaccuracy of making and reading off experiments, with 
“ such intricate and inadequate machinery nor indeed is it equal in mag- 
nitude to the discordances which occur in the Schehallien experiment, from 
the different assumptions of the density or position of the strata of the 
mountain. (See page 5.) But I trust that I have said quite enough to shew 
that the labours of Cavendish are not in the smallest degree affected by 
these hypercritical remarks of Dr. Hutton. 

§ 22. On the Experiments made by M. Reich. 

I have already alluded, in pages 9 and 37, to the experiments made by 
Professor Reich, and to the mode in which they were conducted. He had 
two masses, but only one of them was employed, at one and the same time. 
The torsion rod and mode of suspension were similar to those of Cavendish. 
His method of deducing the time of vibration, and the mean resting point 
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were precisely the same as those which I have adopted in the present work ; 
with this slight occasional exception, that he has sometimes (mostly at the 
commencement of a series) taken 6 or 8 vibrations consecutively ; whereas 1 
have never exceeded 4 vibrations. But his mode of grouping the experi- 
ments, and deducing the results therefrom, is so far different from mine, 
inasmuch as he combines the trho/e of the experiments made in any one day, 
and obtains only one result tlierefrom : whereas 1 have, in the present work, 
grouped the experiments in threes, with the view of eliminating the errors 
which might occasionally arise from an alteration in the march of the 
resting point during the series. (See page .52.) The distance between the 
centre of the mass and the centre of the ball he has determined at each series. 

The whole of these experiments appear to have been made with great 
care and attention, and the motion of the torsion rod appears also to have 
been very regular and uniform : consequently there is no great discrepancy 
in the results, as may be seen by the following table, which is copied from 
Reich's work. The total number of experiments is 57, which, owing to his 
mode of grouping them, produce only J4 results, as follow: 


1 

N - 

Time. 

B » 

OeviAtiun. 

E - 

Distance. 

Density. 

No, of i 
E*p. 1 

I 

404-717 

7*1562 

170*155 

5-5907 

^ 1 

! 2 

403-324 

6-9375 

173-185 

5-5346 

3 1 

3 

403-001 

6-2250 

180-128 

5-6926 


4 

409 366 

6-9563 

178-965 

5-3249 

4 

5 

409-331 

6-8500 

177*520 

5-4950 

5 

6 

408-911 

7-7412 

168-585 

5-3804 

3 

7 

409-287 

7-4740 

172-048 

5-3605 

4 

8 

409-596 

7-7376 

167-827 

5-4506 

2 

9 

407-696 

7-6.375 

168-073 

5-4542 

6 

10 

407- 1 95 

6*0656 

190*120 

5*3540 

4 

11 

408-680 

6-0625 

187-449 

5-5507 

4 

12 

408-374 

6-3666 

189-422 

5-1683 

6 

! 13 

408-667 

6-1584 

188*572 

5-3991 

3 

1 >4 

408-418 

6-2417 

186-260 

5-4534 

4 

i 

i _ 



Mean = 

5*4439 

57 
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Tlie density is determined by the following formula: viz. D = 

X 7*079i99 ; the constant numerical value, 7 •0794-99, being deduced by 
Reich from certain analytical investigations which he has fully explained in 
his treatise. The value of N is expressed in seconds of time ; B and E are 
expressed in millimetres. 

Reich remarks, that if a value be given to each result, proportionate to 
the number of experiments employed, the moan result will be 5*4383, with a 
probable error of 0’0233. This I have examined and verified. 

Me afterwards made 6 more experiments with another mass made of iron ; 
the result of which was 5*452*2. 

The reader will at once see that these results, although very accordant 
in themselves, are somewhat different from those which are recorded in this 
work, inasmuch as the mean Density of the Earth is, in general, less by 
Reich’s experiments than that obtained by the greater portion of the results 
deduced from my experiments. But I am, at present, unable to trace the 
source of the anomaly, unless indeed it may have arisen from some peculiar 
quality in the wire which he employed for the suspension ; since it evidently 
appears, from some of the experiments recorded in this work, that slight 
differences occasionally arise not only from this cause, but also from varying 
the mode of suspension ; as may be seen by the classification of the experi- 
ments, in Table III, made with several balls suspended in different inodes 
and by different substances. See however page 37, where allusion is made 
to other sources of discordance. 


1 have reserved for this, the last, portion of the work an explanation of 
the method that I have pursued in determining the numerical value of the 
Constant, referred to in page 53. As this quantity is necessarily involved in 
every result that has been obtained, and as the elements, of which it is 
formed, vary in almost every case, it is requisite that the numerical values of 
the several component parts should in each case be distinctly and clearly 
stated, not only for the satisfaction of those who may be desirous of exa- 
mining the accuracy of the steps pursued, but also as affording a ready means 
of detecting the source of any error that may accidentally have been 
committed. 
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I am indebted, for the analytical formulae that have been employed in 
this inquiry, to the kindness of the Astronomer Royal, who has on this, as 
on every other occasion when appealed to, assisted me with his advice and 
counsel, and has throughout taken a lively interest in the progress and 
prosecution of these experiments. As I cannot add to the lucid exposition 
whicli he has given of the principles on which the formulae are founded, and 
from which the Constants have been derived, I shall here insert this valuable 
communication in the precise words of the author. 


§ 23. Mr. Airy on the Mathematical Theory of Cavendish’.^ Experiment. 

The theory, by means of which the Mean Density of the Earth is inferred 
from the experiments with the torsion apparatus, does in reality consist of so 
many well-distinguished parts, that it appears desirable to mark the distinction 
strongly in this essay. For this purpose we shall divide the theory into six 
different investigations. 

I. Investigation of the Attraction of the Masses and Plank upon the Balls, Rod, &c., from 
the observed times of vibration and the observed displacement of the |>oint of rest. 

The investigations, connected with the deduction of the Density of the 
Earth from the experiments with the torsion apparatus, proceed entirely on 
the assumption that the force of torsion of a wire is proportional to the angle 
of torsion from the position of rest; at least, for the small angles of torsion 
which occur in these experiments. In the use of the apparatus described in 
the preceding parts of this account, it is further assumed that the places of 
the attracting masses, in those positions which are distinguished by the 
signs + and — , are pretty accurately symmetrical (but on opposite sides) 
with reference to a certain point on the scale of the vibration of the small 
balls : and that the position, in w'hich the index of the small balls will rest if 
undisturbed, coincides nearly, but not exactly, with that point to which the -i- 
and — positions of the masses are symmetrical. 

Suppose then that the reading of the scale (conceived to be prolonged 
sufficiently far) corresponding to the place of a mass in its + position is A : 
suppose that the reading for the point of symmetry, to which we have alluded 
above, is a : and that the reading corresponding to the place of a mass in its 
— position is A' (A' being probably negative). Then, by the assumption of 
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symmetry. A — a is as nearly as possible equal to a — A'. Also, suppose that 
the reading of the division of the scale, at which the balls would rest without 
the action of the mass, is b; its actual reading at any instant white the ball is 
in a state of vibration being x. And let the reading of the division, at which 
the balls would rest under the action of the mass in its + position, he e ; and 
that of the division at which they would rest with the mass in the — position 
he e. All these readings, in conformity with the remarks which immediately 
follow, are to be conceived to be expressed in inches. 

Then, hy the assumption as to the law of the force of torsion, the torsion 
force, which urges the ball backwards from the position x, is a multiple o(x — b, 
which mav be represented by c(x — i). The value of the factor c will depend 
upon the assum|>tion of the unit of length and of time : if we consider the unit 
of length to be one inch, and that of time to be one second, then x — b must 
be supposed to be expressed in inches; and c must he the acceleration 
(measured as a velocity in inches per second) which the torsion force, acting 
for one second, would produce in the index when it is at the distance of 
one inch from its place of rest. Also, the force produced by the attraction 
of the mass, &x. in its + position (estimated as an acceleration) will depend 
on the distance of the index from that part of the scale which corresponds to 
the place of the mass, and therefore may be represented by ^(A — x) ; the form 
of the function represented by p being at present a matter of indifference. 
Besides this, there is the attraction of the fi.ved case (or box) and other parts 
that do not change their position when the masses are shifted from the + 
position to the — position, which may all be represented by -yp (x) ; the form 
of the function -y being at present unknown. Hence the whole accelerating 
force, tending to increase x, is p (.\ — x) + -vj/ (x) — c x (.r — b) ; and the 
equation for the motion of the index is therefore 

= 4>(A - I) + Pix)- c X (X - 4) 

or = «i(A — a + a — ar) + <|-(a + I — a) — c X (X — 4) 

fit* 

Or, since a — x is very small, 

— 9(A — o) + p'tA — o) X a — I + 4 .( 0 ) + 4.'{a) X I — a — e X (x — 4) 

=s ^(A — a) + o.^'(A — u) + 4'(a) — a . q/'ta) + 4c — x x \p‘ {A — a) — + v} 
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the solution of which, putting «* = c + ^'(A — a) — is 


' = W — “) + a.iP'(A _ a) + ^Ka) 


where B and C are constants, of the kind called arbitrary ; that is, they are to 
be so determined that the expression will represent the place and velocity of 
the index at any one instant, and then it will represent them at any other 
time. 

The expression consists of two parts. The second represents an oscil- 
latory motion, and it shews that the double oscillation is completed while n t 
increases by 2^r, or while t increases by — . If then T is the time of a double 

r 2» 2x ” 

oscillation, T = — = — r-r,;-,— The first term represents the 

value of X which would exist if there were no oscillation ; but, as this is 
evidently the same as the scale-reading for the quiescent point, this first term 
must =■ e ; and hence we have 


= — a) + « . — a) + •>}'(«) — a .4' (a) + ic | 

= — «) + " — a) + 4-(n) — o.4-'(a) + 6 c| 


This investigation supposes the mass in its + position. 

Now, suppose the mass in its — position. The scale-reading for the index 
at any moment being supposed = x, the distance of the index from the point 
corresponding to the mass will be x — .M, and tliercfore the force (measured as 
an acceleration) which the mass produces on the index, is ^(.c — The 
attraction of the fixed parts of the apparatus, as before, will be ^/(x), and the 
torsion force will be c{x — b). The first and third of these forces tend to 
make x decrease ; the second tends to make x increase : and thus, in this 
case, the equation becomes 

(x — A') + 4- (^) — C X (x — b) 

^ (u — .V -t- X — a) + 4^ (a + X — a) — c x (x — 6) 

« X ■ i . ■ - 

-p— = — ^ (a — A*) — (a — A') x i — « + 4^ («) + 4'' (“) X x — a — c x (x — 6) 
d n 

= — <p(a — A') + a .^'(a — A') + ■4>(a) — a -i- be — X X {^'(a— A’) —4'' (“).+ c} 


rf«r 

77 * 


or, nearly, 
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Since a — A' is equal to A — o, this becomes 

^ = — ^>(A — a) + a — a) + — a . X {^'(A — o) — + c} 

the solution of which, using n in the same sense as before, is 

X = ^ (A — a) + a . ^'(A — a) + ^(a) — a . i}'' (<*) + + B' . sin {nt + C) 

The second term here, as in the former case, represents an oscillatory motion 
in which the double oscillation is completed in the time T = The first 
term represents the scale-reading when there is no oscillation, or is the value 
of e. Hence we have 

e' = —«) + "• — a) + 'l'(a) — “ • 4''(a) + *c| 

Combining this with the value found above for e, we have 

T« 

e — e' = — X (A — a) 

2 X* 

or ?(A — a) = — X («-<?*) 

e and e being expressed in inches : an equation whicli gives immediately the 
attraction of the mass upon the balls (considei'ed as an accelerating force 
upon the index, to be estimated by the velocity which its action during one 
second will cause, that velocity being me«isured by the number of inches 
moved per second) supposing the index in the position which is symmetri- 
cally between the + and — positions of the masses, and supposing the masses 
brought to either the + or the — position. This attraction is given in terms 
of the observed distance between the two quiescent positions, when the masses 
are in the + and — positions, and of the observed time of vibration of the balls 
when the masses are in these positions (not when the masses are distant). 
It does not require that the quiescent position of the index (masses supposed 
distant) should coincide strictly with the point symmetrically between the + 
and — positions : and it is totally independent of the attraction of the fixed 
parts, and of the law of attraction of the moving masses, &c. 

It is scarcely necessary to remark that all which we have said of one mass 
applies equally to two masses having the same position relatively to the two 
moving balls. 
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II. Investigation of the Attraction of the Masses and Plank upon the Balls, Ro<l, 
on the Law of Gravitation, with an assumed Modulus of Attraction. 

The units of length and time have already been fixed ; but in treating of 
the attractions of particles (the attraction at distance 1 being supposed pro- 
portional to the mass of the attracting matter) it becomes necessary to fix 
upon a unit of mass. The unit which we shall adopt is, the mass which at 
London weighs one grain : and for the attraction which it produces at dis- 
tance 1 (estimated as an accelerating force), we shall multiply it by the 
modulus k. 

Now, the moveable part may be conceived to consist of the following 
portions. 1°. At each end of the rod, the index-piece and arm which carries 
it, collected at their centre of gravity. 2°. .\t each end of the rod, the 
ball collected at its centre of form, or centre of gravity. 3”. The rod, 
supposed to be uniform. The suspension work at the centre may be 
neglected. 

And the attracting part, whose position is shifted in changing from + to — 
position, may be considered as consisting of the following portions. 1". ,\t 
each end of the plank, the large spherical mass, collected at its centre of 
form, or centre of gravity. 2°. The plank, supposed to be uniform. 

It is necessary now to investigate the attraction of every one of these 
latter portions upon every one of the former, and to add all together. The 
following is the notation which we shall use : 

a tss <]i9tanre from centre of motion to nearest surface of ball = half length of rod. 

6 radius of ball. 

c = a + 6 s distance from centre of motion to centre of ball. 

/s= distance from centre of motion to centre of gravity of index-piece. 
p s ordinate of centre of a mass, measured from the centre of motion parallel to tlmt position 
of the rod which is symmetrical between the -f and positions of the masses (and for 
which (position the attraction is to be estimated). 

^ = ordinate of centre of a mass, measured in the horizontal plane perpendicular to p. 
r = ordinate of centre of a mass, measured perpendicular to the horizon, from the horizontal 
plane paiising through tlie centre of the rod. * 

I = ordinate of the end of the plank measured from the centre of motion parallel to p. 
m =s ordiuate of the end of the plank measured from ilie centre of motion paraiiel to g. 

H as ordinate of the cod of the plank measured from the same horizontal plane passing 
through the centre of tlie rod parallel to r. 
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Both ends of the plank, and both ends of the rod, are supposed to be in all 
respects similar. Now, 

1". The differences of co-ordinates of the mass and the index-piece 
nearest to it arc {p — /), q, r. Hence the attraction of the mass on the 
index-piece nearest to it, in the direction perpendicular to the rod in the 
horizontal plane, estimated as an accelerating force, is* 


k X mass (in ^ains) x 


•/{(;»-/)* + + r*} 4* V* + ^ 


k X mass X 7 


And since this attraction acts on the matter of the index-piece, the moving 
force is 

* X mass X indcx-piccc x q 


and its momentum to tuni the rod and balls, &c., is 


k X mass X index-piece x q xf 

The differences of co-ordinates of the mass and the index-piece farthest 
from it are 

(P +/). >• 

And, treating these in exactly the same way as those for the nearest index- 
piece (remarking only that the effort of this attraction to turn the rod, &c., 
is in the direction opposite to the former) we have for its momentum 


k X mas* X indcx'piece x q x f 


And therefore the whole momentum of one mass acting upon the two indeX' 
pieces is = 


k X mass x index-piece xfqx — fyf 


+ y* + r"J* 


> 1 


This is to be doubled to obtain the effect of the two masses. 


• When ihe Astronomer Royal favoured me with this rommunlcation, the index-pieces 

were in actual u*c» precisely in the manner employed by Cavlkdisii. But as this method was 
suhsu|uenily abandoned (see page 23), and has not been purttued in any of the experiments 
recorded in this work, the formula* P, 4'^ and 7^, which relate solely to this part of the apparatus, 
are here inapplicable to any of the ca.ses, and might now seem to be unnecessarily retained. 
Yet, as this investigation completes the comprehensive view which the Astronomer Royal has 
taken of (he whole subject, in all its l)carings, and may be of use on other occasions, 1 have 
thought proper still to retain it.—F. B.sily. 
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2". The momentum of one mass acting upon the two balls, found by 
exactly the same process, is = 

k X mass X ball X C O X / r; | . av i — 77 ; — , .11 1 

U(P — C)*+ <?* + »■ }• {(p + c)« + ?* + r*}fJ 

This is to be doubled to obtain the effect of the two masses. 

3°. For the attraction of one mass upon the rod ; suppose the length of 
the rod divided into a great number of parts: let the distances, from the 
centre, of the two sections including one of these parts, be x and a: + X x. 
Then the matter included between them is ^ The difference between 
the ordinates of this small quantity of matter (supposed collected in the axis 
of the rod) and those of the mass are 

(p — x), q,r 

and hence (as above) the momentum of one mass, acting on the small quantity 
of matter, is 

, rod X J X 1 

k X mass X — xxgx t, rz j ^ 

and therefore that for the rod will be 


k X mass X 


rod X 7 r X 

2 a ^»^{(p — x)« + j* + r*}l 


The general value of the integral is 

_ 1 p 

{(p — *)* + 9* + 9* + »•* ^ { (P — x)® + 9“ + 


P*+9®+r* 1 , P . X 

9* + >^ ^ {(P - *)® + 9® + r*}* + r* ^ {(p - X)* + 9* + r«}» 


which, being taken from x — — a to x=+o, and being affected with the 
factor k x mass x gives the momentum of attraction of one mass upon 

the whole rod = 


k X mass X rod x 
+ A X mass x rod x 


2(9« + r«) ^ — a)* + y® + r*}* {(p + a)* + 9 * + r®}* J 

9(P® + 9* + r®) f — 1 1 ■ 

2 a (9* + r*) \ f(;> _ a)* + + r«} * + { (p + a)« + 9* r*}» 


This is to be doubled to obtain the effect of the two masses. 

4°. For the attraction of the plank upon one index-piece : suppose the 
matter of the plank to be collected in its axis : and suppose the plank to be 
Royal Astroii. Soc. Vol. XIV. p 
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divided into a great number of parts by sections transverse to the rod ; the 
distances of two such sections in the direction of a or p being x and x + i x, 
the included matter will be plank x ; and the ordinates of this small mass 
of matter will be x, n : the differences of its ordinates from those of the 
index-piece will therefore be 

(/-*), » 


and the momentum of its attraction will be 


k X plank X ^ X index-piece x 


/X 




and the momentum for the whole plank will be 

k X plank X index-piece x^ + + 

The general value of the integral is 


/x_(/=-(-n*) 


*)* + + /*«*}* 

which is to be taken from x=— /toar= +1, and is then to be affected with 
the factor k x plank x index-piece x Thus we find the whole momentum 

of the plank upon one index-piece = 

f ^ L 


k X plank X index-piece x 


-I- A X plank X index-piece x 


/”»(/* + "*) 


‘1(/* m* -f n* -i- m* n’’) ‘ 


! + { (/+ /)« + + „« }»} 

f — 1 1 1 

U (/- 0* + m® + «* }* "^ {(/+ 0 * + «*}»/ 


This is to be doubled to obtain the effect of the plank upon the two index- 
pieces. 

5°. The momentum of the attraction of the plank upon one ball will be 
found from the same formula as the last, putting ball for index-piece, and c 
for /. It is therefore = 


k X plank X ball x 


c*lm 


cm( 


x/ 

ns+m'n*) \ 


+ {(c + 0* 


+m*-hn*}»} 


, 1 1 . 11 c»i(c*-fn*) r —1 . 1 1 

+ i X plank X ball x x «* + ««}* {(c -t- /)*+»»* + «*}*/ 


This is to be doubled to obtain the effect of the plank upon the two balls. 
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6*. The momentum of the attraction of the plank upon the rod will be 
found most conveniently by dividing the plank into several parts, conceiving 
each of these parts collected at its centre of gravity, and then computing the 
momentum of the action of each part on the rod by the formula of the third 
case : taking care to substitute n for r in that formula. Or it mSy be found 
by dividing the rod into several parts, conceiving each of these parts collected 
at its centre of gravity, and then computing the momentum of the action of 
the plank on each part by the formula of the fourth case. The momenta 
corresponding to the different parts must then be added together. 

We have hitherto alluded to one plank only : but from the description 
of the apparatus in the preceding account (see page 12), it appears that 
there is a lower plank, which supports the other. The attraction of this 
lower plank upon the index-pieces, the balls, and rod, are determined precisely 
in the same manner hy means of the formul® 4°, 5°, and 6°. 

The whole of the quantities under the six heads are to be computed 
numerically, with the exception of the factor k, and the result will be 
Momentum of the Attractions, to produce rotation of the Rod, SiQ. = k x E 
where E is a known numerical expression. 


III. Investigation of the Moment of Inertia of the Balls, Rod, dec. 

7“. Each index-piece may be supposed to be collected at its centre of 
gravity : the moment of inertia of one index-piece is then evidently = 

index-piece x 

This is to be doubled for the two index-pieces. 

8°. The balls being heavier, it will scarcely be safe to consider them as 
collected at their centres of gravity. Putting x and y for the horizontal 
co-ordinates of any part of a ball as measured from its centre, the quantity 
which we have to find is the sum of {(c-t-x)*-hy'}8OT or {c’-i- 2cx-hx*-t- 
through the whole extent of the ball. Since there are as many negative 
values of x as positive ones, of the same magnitude, corresponding to similar 
parts of the two hemispheres into which the ball will be divided by a plane 
perpendicular to the rod, these values of xim will mutually destroy each other, 
and therefore the sum of 2cx.^m through the mass will = 0. Also the sum 
of c’im through the mass is evidently = c' x ball. Then let x*-fy'=r*: we 
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have only to ascertun the sum of r*X»i through the mass, where r is evidently 
the distance of any particle from the vertical axis passing through the centre 
of the sphere. If the sphere be divided by horizontal planes, of which two 
correspond to vertical ordinates z and z + iz, and if the included lamina be 
divided into rings, the internal and external radii of one being r and r + S r ; 

then the volume in that ring is 2rr.lr.iz nearly; the matter in it is 
3 3)2 

ball X 2Tr.Sr.8z X ^ — n = hall x x r Sr ; the value of r’Sm for the ring is 
ball X ^ X r’ir; that for the lamina, is ball x Xjfi^= ball x ^ x r‘, which, 

taken to the surface of the sphere, is ball x (6' — s*)': and, therefore, the 
value of r‘S»i for the sphere is 


which, taken from s=— 6 to z=+6, gives for the whole sphere 

, „ 3 16„ , „ 2i« 

ball X s-n X 77:0® — ball x — 

8 6 ^ 1 5 o 

And therefore the whole moment of inertia of one ball = 


ball X 


/ . 24*\ 


This is to be doubled to obtain the moment of inertia for the two balls. 

9*. For the moment of inertia of the rod : suppose it to be divided into 
small parts by cross sections, of which two are at the distances s and s + Ss from 
the centre ; the included matter = ^ x Sj, its moment of inertia = ^ x s' Sr, 
and therefore that for the whole rod =^x/#' = ^x*’; which taken 
from s = — atoj = +a, gives the moment of inertia for the whole rod = 

, a> 

rodx^ 

The three quantities under the heads 7°, 8°, and 9° are to be computed 
numerically, leaving no part in a symbolical form. Their sum will give 
Whole Moment of Inertia = F 
where F is a known numerical expression. 
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IV. Investigation of the Accelerating Force upon the Index, in terms of the Modulus of 
Attraction: and deduction of the value of the Modulus from Experiment. 


Put i for the distance of the index from the centre, A for the value of one 
of the divisions of its scale. It is almost needless to observe, that if a fixed 
scale is observed with a fixed telescope directed to a mirror carried by the 
rod at its centre, the value taken for A must be one-half of its real value; 
since in this manner the simple angular motion of the rod will be truly 
represented. But if the index is farther from the telescope than the scale 
is, the scale being traced upon glass ; then the value to be taken for A is the 
projection of the scale-value, as seen from the object-glass of the telescope, 
upon the index ; and is, therefore, greater than the actual scale-value, in the 
proportion of the distance of the index from the telescope to that of the 
glass-scale from the telescope. 

Now the angular accelerating force of the impressed attraction is -jr. 
Hence the accelerating force on the index is ^ x i. This is the same 
quantity which, in Investigation I, we have called f (A — a) ; and con- 
sequently. 



^ x («-0 


where, as is remarked in Investigation I, e and e' are supposed to be expressed 
in inches. 

Now let s be the scale-reading corresponding to the quiescent place of the 
rod when the masses are in -l- position, and s' that for the quiescent place 

when the masses are in — position ; then e — e = (* — »') x A; the value of A 

k E 

being taken with the cautions mentioned above. Consequently x t 

2 IT* ^ 

= xhx(s—s'); and therefore 


k = 


E.t 


where the last factor only is obtained from the observation in any individual 
experiment. 
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V. Deduction of the value of the Modulus from Pendulum observations, on an assumed 
value for tlic Mean Specific Gravity of the Earth. 


Put A for the Earth’s mean specific gravity, or mean density, as compared 
with water ; G for the number of grains in a cubic inch of water ; then A.G 
is the number of grains in a cubic inch of matter of the Earth’s mean density. 
Also put R for the Earth’s polar radius (in inches), M for the proportion of 
centrifugal force at the equator to gravity there ( = ^ nearly), s for the 
Earth’s ellipticity ( = ^ nearly). Then the theory of the figure of the Earth 
gives as the expression for gravity, or g (estimated as an accelerating force) at 
any part of the Earth's surface, 

g = kx p X 2f + M — 6 j cos* latitude I 


But the mass of the Earth = volume of Earth in cubic inches x mean mass in 
one cubic inch = R’ (1 + 2t) x A.G. Therefore the expression for g is 

o 


g=kx A.G X X -^1 + M — ( ) cos* latitude|. 


Let L = the length of the seconds’ pendulum in the same latitude ; then 



L = AxA.Gx^Rx^l+M — ^ ) cos* latiiude| 

and therefore 

, 3 T L 

^ - — ■ . 

^ a.G.R X { 1 + M — f — t )cos* latitudel- 


VI, Elimination of the Modulus, and expression of the Earth’s Mean Specific Gravity in 
terms of the numbers of Experiment. 

We have just found a value for k from the observed length of the 
pendulum : in the fourth investigation we found the value k — f x 
from the torsion experiment. Making the two values of k equal, 

2»*,F. A s — s' 3x I. 

E.t ^ T* ^ a.G.Rx|i + M-(^_t)cos*lalitudej > 
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whence 

3 1 . ^ _T^ 

G.Rx|l + M-(5|i_t)co8«laUludcJ 

in which expression the first factor is an abstract number ; the second is a 
number depending only upon the dimensions of the Earth and the seconds’ 
pendulum ; the third depends only on the dimensions of the apparatus ; and 
the fourth depends only on the observations in any individual experiment. 

It must be observed that the weights of the masses, balls, planks, and 
torsion rods are assumed to be such as they would be, if weighed in vacuo ; 
and the length of the.pcndulum also, the same as if the vibrations were made 
in vacuo. 


§ 24. The Numerical Determination of the Constants. 

The preceding section, by the Astronomer Royal, will have sufficiently 
explained the principles from which the analytical determination of the con- 
stants is derived : and it therefore only remains now for me to shew in what 
manner I have proceeded in order to deduce their numerical value. This is 
the more requisite, as some of the steps of the process are of an arbitrary 
nature ; and others, perhaps, not sufficiently definite, from the verbal descrip- 
tions of the various parts and positions of the apparatus, already given. 

Let the figure G I K N, in the accompanying wood-cut, denote a portion 
of the upper wooden plank (see page 12) that supports the masses, moving 
round an axis of motion, which is the same as that of the torsion rod : also 
let M be the centre of the mass, B the centre of the ball, and C the centre of 
motion of the torsion rod C A, all in the same horizontal plane, which is 
6 inches above the upper surface of the plank. When the masses are brought 
up to their near position (as here represented) I have so contrived the 
arrangement of the apparatus, that a line M D, drawn from the centre of the 
mass, perpendicular to the zero line of the torsion rod, should be exactly 
11 inches in length: any slight deviation therefrom, that may occasionally 
occur, being easily corrected by a small table to which I have alluded in the 
note in page 54. 

The distance M D having been thus assumed equal to 11 inches, and 
the distance CM having been determined to be 40’8335 inches (see page 17), 
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we have the angle MCD = 15“ 37' lO"; which enables us to determine 
some other numerical quantities, essential to the present solution of Mr. 
Airy’s formulae. Thus, the length of the upjier plank being 92^ inches, and 



that of the lower plank being 36 inches (see page 12), we have C E = 46'25 
and C L = IS'OO ; and consequently the following numerical values for Mr. 
Airy’s p, q, I, m, t, ml, when measured in their respective planes.* 

p = CD =: -I0'8335 X CM l.f 37' 40“ = 39-326 

f = M D = assumed — II -000 

/ = CF = 46-2500 X cos 15 37 40 = 44-541 

IB = EF = 46-2500 x sin 15 37 40 = 12-459 

f = CH = 18-0000 X cos 15 37 40 = 17-335 

m' = LH = 18-0000 X sin 15 .37 40 = 4-849 

The value of r vanishes in all the cases where the masses are involved in 
the computation, because the centres of the masses are here assumed to 
move in the same horizontal plane as the torsion rod and the balls ; and any 
slight deviation therefrom not materially affecting the results.f But, where 

* The values, here designated by the letters I, m, refer to the upper plank; and tlte letters 
tf m', to tlie lower plank. In a subsequent part of this section, I have adopted a similar 
designation for a and n. 

t When the apparatus was first put up, the centres of the masses and of the balls were 
precisely in the same horizontal plane: but when the index-pieces were removed, and the glass 
mirror affixed to the centre of the torsion-rod, it was requisite to raise the torsion-rod, in onlcr to 
prevent the mirror from touching the bottom of the box. The difference in ti>e elevation probably 
did not exceed a quarter of an inch ; and no regard has been paid to it, in the computations. 
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the attraction of the planks is concerned, it is requisite, on account of their 
lower position, to take into account the vertical distance of the horizontal 
planes of each plank, from the horizontal plane of the torsion rod and the 
balls. Now, the centre of the balls being 6 inches above the surface of the 
upper plank, and that plank being 2^ inches thick, we have the vertical 
distance (n) between the horizontal plane of the balls and the horizontal 
plane of the middle of this plank, equal to 7‘25 inches. And the lower plank 
being 2| inches thick,* we have the vertical distance (n') between the 
horizontal plane of the balls and the horizontal plane of the middle of this 
plank, equal to 9‘875 inches. I shall presently revert again to these 
quantities. 

In the mean time I would advert to a correction which is requisite to be 
applied to some other quantities involved in this inquiry : I allude here to the 
Tceights of the several parts of the apparatus, affecting the results ; such as 
the masses, the balls, and the torsion rods, as they are severally given in 
pages 16, 22 and 25 from actual experiment. The values there mentioned 
are the determinations made in the usual way in air ; but it is requisite to 
reduce these weights to such as they would be, if made in vacuo. The 
weights of the planks (which have not yet been alluded to) were computed from 
their dimensions, and their assumed specific gravity (=0'589): whence the 
weight of the upper plank was estimated at 344400 grains, and the lower 
plank at 147440 grains. When the apparatus was dismounted, I caused the 
upper plank to be actually weighed ; and the result shewed that my estimate 
was sufficiently correct, and that the difference was not appretiablc. 

In order to reduce the several weights, above alluded to, to such as they 
would bo if made in vacuo, I have made use of the common formula : 


. , . ,,, f . specific graTity of air \ 

weigl,. .a oocao = W x ( I + of tl« body J 

where W denotes the weight of the body in air. The specific gravity of air 
has been assumed equal to *00123. By means of this formula I have deduced 
the weights (in vacuo) of the masses, the planks, the balls, and the torsion 
rods, as they are employed in the computations of the several quantities 
required. Their respective values will be seen in the lists given in the two 
following pages. 


* Id page 12 it n crroocously stated that both the planks are of the same thickneas: but the 
upper plank U 2^ inches thick, whilst the lower one is 2^ inches, as here assumed. 

Royal Astron. Hoc. Vol. XIV. q 
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IH Mr. Bmlv on the mean Density of the Earth. 

I shall now proceed to state the numerical values of the several quantities 
indicated in Mr. Airy’s formulae; arranging, in the first instance, those 
quantities which are common to all the cases in general, and afterwards those 
which vary according to some special circumstances. Those which are 
common to all the cases are as follow :• 


C D = p = .S9-325 

MD= y = 11-000 

r as O'OOO 

CF= / = 44 54i 

EF = m =s 12'469 \ Distance, in inches, 

n = 7*250 

CH= r= 17*335 

LH = m' = 4*849 

n = 9-875 , 

Each mass s 2663570 1 

} upper plank = 172560 ? Weight, in grains, in t'acvo. 

I lower plank = 73874 J 

Those quantities which vary according to circumstances are much more 
numerous, since they depend not only on the weight and diameter of the 
balls, but also on the weight and length of the torsion rod. And although, 
by their number as here e.vhibited, the cases may have the appearance of 
more complexity, yet it will be found that each case depends on its own 
peculiar circumstances; that they are all independent of each other; and 
that there is no greater ambiguity in the mode of operation, by this variation, 
than if the whole of the experiments had been carried on with an apparatus 
of an uniform construction. The following table, ^vhich embraces every case 
that occurs in these experiments, will exhibit this in a clear point of view ; 
and by the arrangement here adopted the computations may be readily 
. examined. 


• As the iniiex-piccei, originally attached to the torsion rod, were subsequently removed, 
agreeably to what has been stated in page 23, and the note in page 104, it is not requisite here 
to notice the value of /. nor the formulee in which it is involved. 
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2 |-inch 

IfOed. 

9 «inch 

Lced. 

2 ^ 1 nch 

Brmu. 

flinch 

rUtine. 

)«lnch 

Zliic. 

:l*lxich 

OUm. 

S-liKb 

Irory. 

3 'tiicb 
Iron' with 
fuiell rod. 

3 i'incb 
Load wltb 
braaa rod. 

3 -incb 
Lead with 
bnu rod. 

BraM rod 
alone. 

AC> a- 

3 «' 37 S 

38*690 

38-690 

39 - 138 * 

38-690 

3S-690 

38-690 

38-690 

38-715 

38 - 7'5 

38-715 

A D » 6 «• 

1-179 

1*030 

1*161 

-736 

1-006 

roo6 

1-006 

1*006 

1-179 

1*030 


C W - c - 

39 ' 6 S+ 

39-710 

39 ‘ 95 » 

39-974 

39-696 

39-696 

39-696 

39*696 

39‘994 

39-745 


(p- 0 ” 

-' 3*9 

—395 

--617 

--649 

--371 

-• 37 * 

--371 

-•371 

*669 

— -410 


+c)- 

78-979 

79'°45 

79-*77 

79-*99 

79-011 

79*021 

79*021 

79*021 

79 ‘ 3 I 9 

79-070 



•950 

•635 

•635 

'087 

•635 

•635 

-635 

•635 

•610 

-610 

'610 

(p + o)- 

77-700 

78-013 

78-015 

78-563 

78-015 

78-015 

78-015 

78-015 

78*040 

78-040 

78-040 

(e-O- 

-4-887 

—4-811 

-4-589 

-4-567 

-4-845 

-4-845 

-4-845 

-4-845 

- 4*547 

-4-796 


(c + l)- 

84-195 

84-161 

84-493 

84-515 

84-137 

* 4-»37 

84-137 

84-137 

84-535 

84-816 


(c-O- 

i»' 3 i 9 

11-385 

11-617 

11-639 

11-361 

11*361 

11-361 

11-361 

si'659 

22*410 


(c + f)- 

56-989 

57-055 

57-187 

57*309 

57-031 

57-031 

57-031 

57-031 

57-3*9 

57-080 


W»l*htf®t'»» •>»“ 

13744-6 

11941*3 

8984-3 

8957-5 

7580-3 

3497'3 

1951-3 

1951-3 

13744-6 

11941-3 


tMrocwi ... . 

(of the rod 

1375-0 

1114-6 

1114-6 

1174-6 

1114-6 

1114*6 

1114*6 

771-6 

11167-3 

11167-3 

11167-3 


In the subsequent computations, the rnean of the several values of (c — t) 
and of (c + 1') have been assumed for all the cases. 

The numerical computations of most of the formulae are very simple, and, 
by means of the principal elements here given, do not involve any great 
trouble or difficulty : but the formula 6°, which depends on an arbitrary 
assumption, requires some further explanation of the steps which I liave 
pursued in deducing the results, in order that they may be examined if 
required. In this formula, each half of the upper plank has been divided 
into six equal portions consequently each portion will weigh (in vacuo') 
28760 grains; and the value of p and q, corresponding to tlie centre of 
gravity of each portion, will be respectively. 


p = 3-712 

9 = 

1-038 

p” = 11-135 

q" = 

3-115 

p'"= 18-568 

•tt 

9 = 

6-191 

p" = 25-982 

9" = 

7-268 

p' = 33-405 

9' = 

9-344 

p" = 40-829 

9" = 

11-421 


* In the case of the platina balls, half the length of the torsion rod (= 38*690) lias been 
increased by '.548 inch, on account of die shank attached to the calotte, mentioned in page 22. 

t I had originally divided this plank into four equal parts : but, having afterwards conceived 
that this might not be attended with sufficient accuracy, I divided it into six portions. The 
difference does not appear to be of much importance. 
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In all the cases, where these quantities are involved, the value of a has been 
assumed equal to 38-690 ; and we therefore have, for each case respectively. 


(Jf ■ 

-a) = 

- 34-978 

(j>' 

+ a) = 

42-402 

ip" ■ 

-a) = 

-27-555 

IP" 

+ a) = 

49-825 

(p"- 

-a) = 

— 20-1.32 

(P" 

+ fl) = 

57-248 

(y- 

-a) = 

— 12-708 

(P" 

+ a) = 

64-672 

(p' ■ 

-a)« 

- 5-285 

(P' 

+ a) = 

72 075 

(/>"- 

-o) = 

+ 2-139 

(P” 

+ a) = 

79-519 


the value of n is constant, and equal to 7-250 in all the six cases. 

Each half of the lower plank has been divided into four equal portions: 
consequently each portion will weigh {in vacuo) 18468 grains; and the value 
of p and q, corresponding to the centre of gravity of each portion, will be 
respectively. 


p' = 2-167 

j’ = 0-606 

p" — 6-500 

?" = 1-818 

p"= 10-834 

= 3-030 

p" = 15-168 

<f = 4-243 

In all the cases likewise in which these quantities are involved, the value 

of a has been assumed equal to 38-690 ; 
respectively. 

and we therefore have, for each case 

(p- —a) = — 36-523 

(p- + a) = 40-857 

(p- - a) = -32-190 

(p” + a) = 45-190 

(p^- a) = -27-856 

(y' 4- a) = 49’524 

(p"- a) = -23-522 

(p'» + a) = 53*858 


the value of n is here also constant, and equal to 9-875 in all the four 
cases. 

By means of the numerical quantities, which have been now given, the 
amount of the force of attraction and of the moment of inertia, (or, the values 
of E and F in Mr. Airy’s general formula) may be readily determined for any 
of the cases that have occurred in the present work ; which vary from each 
other according to the circumstances in the disposition and arrangement of 
the apparatus. But, there is another portion of that formula, where the 
quantities are either constant, and therefore applicable to every case, or else 
determinable (like the time, the deviation, and the distance) in each c.vperi- 
raent. I shall now proceed to shew how these have been deduced. 

In the general formula, in page 111, T denotes the time of a double 
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oscillation; and (s — s") denotes the whole arc indicated by the torsion rod, 
when the masses are shifted from their + to — position. But, as the time 
alluded to, throughout the whole of this work, (and that indeed which has 
been deduced and acted upon, in Tables I. and II.) has reference only to the 
time of one oscillation of the torsion rod ; and as the deviation likewise has 
relation only to the semi-arc indicated by the torsion rod, it is requisite to 
substitute the e.xpressions (N and D) for these values instead of those adopted 
in the formula given by the Astronomer Royal. Now, since T* = 4 N% and 
(s—s') = 2 D, the general formula, above alluded to, becomes 

3 L t E N« 

where the several factors, e.xccpt the first and the last, are precisely the same 
as those stated in page 111. 

The first three factors here given constitute the general constant, appli- 

E 

cable to all the cases ; which, being combined with form the special constant 
for each individual case, and is the quantity denoted by C, in page 54. In 
determining the value of the general constant, I have assumed the polar radius 
of the Earth equal to 3949 miles, each being 63360 inches in length. The 
weight of a cubic inch of water has been assumed equal to 252-725 grains. 
The length of the pendulum, swung in vacuo, has been taken at 39-139 inches, 
as described by Act of Parliament, although there is no doubt that it is not 
strictly correct : but we have no other determination that can be implicitly 
relied on.* The latitude of the place is 51° 31' 26". The distance of the 
scale from the glass mirror is 108 inches : and each division of the scale is of 
an inch, but has been assumed equal to J- x Jj, agreeably to the remark made 
by the Astronomer Royal, in page lOO.f 

• The length of the pendulum, mentioned in the Act of Parliament, U taken from K.eTF.»’s 
determination ; but it is now known that tliat determination is not the true one, inasmuch as the 
correction for the buoyancy of the atmosphere should be nearly as much again as that which he 
has assumed, and consequently the length somewhat longer. But some subsequent experiments, 
with the same pendulum, by Col. Ssbine, make the length somewhat shorter. It is much to be 
regretted that this important element is not more accurately known. 

f See also, on this subject, in page 24. 
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We have therefore the expression for the general constant, in logarithms, 
as follows : 

3 = 0-4771213 
L - 39-139 - 1-5926097 

i = 108 = 2-0334238 


4-1031548 


4» = 1-0992099 
G = 252-725 = 2-4026492 

R = 3949 X 63360 = 8 3983023 
1 -f M - — l) cos' lat. = 0-0006076 


26 


8-5850206 

0-4857896 


Therefore 4-1031548 — 0-4857896 = 3*6173652 is the logarithm of the general 
constant, which has been employed in all the subsequent values of the special 
constants, as may be seen on the opposite page. 

The following table will shew the numerical values of the several formulas 
corresponding to the several cases that have occurred ; namely, those depend- 
ing on the weight and diameter of the balls, or on the weight and length of 
the torsion rod employed. The force of the attraction of the masses and of 
the two planks, on the balls and on the torsion rod, are kept distinct from 
each other; as are likewise the moment of inertia of the balls and of the 
torsion rod ; in order that any source of error may be readily detected and 
corrected. Below this arrangement are placed the logarithms of the sums 
of these quantities : and to the difference of these logarithms is added the 
logarithm of the general constant, above given. The last line in each column 
therefore shews the logarithm of the special constant that is employed in each 
case respectively. 
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1 

a^iseb Lead. 

I'lncb Lead. 

ll-lncb BreM. 

tl'inch PUtine. 

I'lncb Zinc. 

f .. foD UtW* .... 

42 x 86300000 

10788643000 

15685050000 

15641479000 

1319 C 417000 

1 |,OD Rd^ .... 

141803800 

379088100 

379088100 

4093474*0 

379088100 

Ati 7 *etioa< 






Plwk.f"" “*“*•••• 

567163000 

.84597300 

111901340 

11 1773770 

180851100 

1 (on Rod .... 

198 S 1800 

18567.55 

18567.55 

18985440 

18567155 

Sam of Attractions 

4 x 165088600 

. 1470 * 95*55 

16195606695 

16181585690 

13768933555 

foci Ralls .... 

74711400 

1769147 * 

28741566 

18630730 

.3895844 

(on Rod .... 

1 165818 

1110030 

X 1 10030 

1167413 

I 110030 

Som of Inartio .......... 

75878118 

3880150 S 

19*51596 

19798143 

15005874 

U<g. sam of AttmetioAs ........ 

10*6159818 

10*3318501 

10 * 1 X 10706 

10*1116968 

10*1389004 

sum of Inortia 

7 ‘ 88 o 2 171 

7*5888597 

7-4749»l‘ 

7’474>9oa 

7*3980410 


I'T.S**.? 

17419904 

1 - 73708*5 

1-7375066 

1-7408584 

1^. Grooral Constant 

3 -«l 7 j« 5 » 

3*6173651 

3-6173651 

3 - 617365 . 

3 - 617365 . 

taf. Special Constant ......... 


6-3603556 

6'3544S!7 

*' 35 +* 7 '» 

6*3581136 



I'incb Gian. 

9*tn^ 1*017. 

l.bwb Iror7 
vUh nnall rod 

Lead 

with braaa rod. 

l-iswh L»ad 
with braai rod. 

Dran rod 

( fon Ralls 

MassaaJ 

(^on Rod 

AUraetion! 

1 foo Balls 

Planks-' 

^ [,on Rod 

6085650000 

379088100 

85439080 

18567.55 

3395463.00 

379088100 

4‘55«70 

■8567.55 

3395463.00 

131491660 

46554470 

6440000 

41469710000 

378716ICOO 

561013165 

185011160 

10806450000 

3787161000 

184597300 

185012x60 

3787161OCO 

185011260 

Som of A uractiona .... 

6566744435 

38396730.5 

3S7W93JO 

46001996515 

15063310560 

3971173160 

(on UalU 

loertia 

(<Hi Rod 

11014790 

I1I0C30 

6151.39 
II 10030 

6151139 

385011 

75991000 

11075130 

377377*0 

11075130 

11075130 


11134810 

7161169 

6536150 

87066130 

48812910 




sum of AttnetioDB .... 
( 1 ^. sam of Inertia ........ 

9-8173501 

7-0*40334 

9-5S41941 

6*8610115 

9-5538768 

6*8153186 

10*6617861 
7*939*4 9» 

10-39903S7 

7-6**5347 

9*5990391 

7*0443488 

tog. General Constant .... 

1'7333>67 

3-617365. 

.-713.817 

3-617365. 

1-7385481 

3-617365. 

1*7119369 

3*6173651 

1*7105040 

3*6173651 

.-5546903 

3-6173651 

tog. Special Constant 

6-3506819 

6-3406469 

6-3559134 

6*3403022 

6*3178691 

6-1710555 


The logarithm of the special constant, that has been employed in each 
respective case, is noted at the close of each series in Table II: and its 

accuracy may be examined by means of the details here given. The values of 

N< 

-g are determined by observation, as already mentioned in page S-l. 

There is now only one other portion of this inquiry, to which it is neces- 
sary to allude, in order to complete the description of the method of compu- 
tation here pursued ; and this is the correction for the variation in the dis- 
tance of the masses, between the assumed distance of It inches and the 
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distance actually observed in each experiment. If we suppose the observed 
distance to be expressed by X, the computed result must be corrected by the 
quantity : see page 54, and the note there given. Tlie following table 
will shew the logarithm to be added to the logarithm of the result, in all the 
cases that occur in the present work, where the distance between the masses 
and the balls is greater or less than 11 inches. 


in incliw. 

0 

1 

2 


4 

5 

6 

7 

• 

9 

10-9900 

0-0007893 

7813 

7734 

7655 

7576 

7497 

7419 

7340 

7262 

7182 

10 

7104 

7024 

6945 

6866 

6787 

6708 

6630 

6551 

6473 

6393 

20 

6314 

6235 

6156 

6077 

5998 

5919 

5841 

5762 

5640 

5604 

30 

5525 

5446 

5367 

5288 

5209 

5130 

5052 

4973 

4895 

4815 

40 

4736 

46.56 

4577 

4498 

4419 

4340 

4262 

4183 

4105 

4026 

so 

3946 

3867 

3788 

3709 

3630 

3551 

3473 

3394 

3316 

3236 

60 

3157 

3078 

2999 

2920 

2841 

2762 

2684 

2605 

2527 

2447 

70 

2368 

2288 

2209 

2130 

2051 

1972 

1894 

1815 

1737 

1657 

80 

1579 

1499 

1420 

1341 

1262 

1183 

1105 

1026 

0948 

0868 

90 

0789 

0710 

0631 

0552 

0473 

0394 

0316 

0237 

0159 

0079 

11-0000 

9-9999999 

9921 

9841 

9762 

9683 

9604 

9526 

9447 

9369 

9289 

10 

9211 

9131 

9052 

8973 

8894 

8815 

8737 

8658 

8579 

8500 

20 

8421 

8342 

8263 

8184 

8105 

8026 

7948 

7869 

7790 

7711 

30 

7632 

7552 

7473 

7394 

7315 

7236 

71.58 

7079 

7000 

6921 

40 

6843 

6763 

6684 

6605 

6526 

6447 

6369 

6-290 

6211 

6132 

50 

6053 

5974 

5895 

5816 

5737 

5658 

5580 

5501 

5422 

5343 

60 

5264 

5184 

5105 

5026 

4947 

4868 

4790 

4711 

4632 

4553 

70 

4475 

4395 

4316 

4237 

4158 

4079 

4U01 

3922 

3843 

3764 

80 

3686 

3606 

3527 

3448 

3369 

3290 

3212 

3133 

3054 

2975 

90 

2896 

2817 

2738 

2659 

2580 

2501 

2423 

2344 

2265 

2186 

100 

2107 

2027 

1948 

1869 

1791 

1711 

16.33 

1554 

1475 

1396 

110 

1318 

1238 

1159 

1080 

1001 

0922 

0844 

0765 

0686 

0607 


{^Here follow the Tables.) 
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TABLE I. 


The Jirst column contains the date of the observations. Immediately below this date, is 
stated the mean of the readings of the six thermometers within the octagonal frame, as recorded 
prior to the commencement of the day's observations ; and also the height of the barometer at 
the same time. .At the close of that column, on tlie same day, arc stated the results of similar 
readings, recorded at the close of the experiments. 

The second column indicates the ordinal number of the exjjeriment to which it is affixed. 

The third column denotes the position of the masses, or the side of the torsion box on which 
they are placed and continue, during the period of tl>e experiment. 

The fourth column shews the divisions of the scale at which the torsion ro<l appears to rest or 
stop, when at its extreme point, and about to turn. 

The next three columns contain respectively the first, second, and third means of those 
observed divisions : the last of which is the mean resting point employed in the computations. 

The eighth and ninth columns denote respectively the hours, minutes, and seconds, at which 
the centre wire of the telescope appears to cut the divisions of the scale, which are marked 
at the top. 

The tenth and eleventh columns indicate the number of minutes and seconds occupied by 
the torsion rod in making two vibrations, assumed as starting from each of those divisions 
respectively ; the half of which (inserted under the line) is the time occupied by the torsion rod 
in making one vibration, in each case. 

The twelfth and last column is the computed lime of one vibration of the torsion rod, 
the middle of which vibration is assumed to be the mean resting point stated in the seventh 
column. 
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1“ Series.— 2-iiioh Lead balls, with IhBlar silk lines; distance = *177 inch. 


n' Eilrmw j M 

^ I Uiriamts | i<C Mmii ItwI Mma- or R«>««ingj 

i.Job*w«d.| I l*otnl. I . 




111*450 

at dir. Ill 
10 23 0 

31 0 

38 3 ° 

94012 

at dir. 90 
JO 47 29 
S4 31 
II 3 13 


}09‘6 oo 

'*T9° 


I 44 ' 8 o 

9J-ISC 

41*50 

I 90 550 

ito'6o 

92*150 

4490 



J TtinM. 

2 

N 

b m • 

n ■ 

m • 

at dir. na 
JO 23 15 

by dir. 1 1 1 

by dir . 112 

30 44 

IS JO.O 

15 12.0 

38 47 

7 45.0 

7 48.0 

at dir. 95 
10 46 59 

by dir. 90 

by dir. 95 

55 3 

15 44^0 

15 4 t.o 

II 2 40 

7 57 .“ 

7 50 ,$ 

at dir. 115 
11 II 19 .S 

by dir. 1 10 

by dir. 115 

18 27 

■5 38.0 

M 39-5 

.6 59 

7 49 - 0 O 

7 49-75 


Poa. 

100*00 

116*90 

101*30 

116*70 

108*450 

109*100 

109*000 

•08-775 

109*050 

108*912 

at dir. 108 
9 44 35 
5 » 37 
S 9 35 

Nag. 

116*70 

70*10 

116*30 

71*60 

95*400 

93*200 

93950 

93.300 

93*575 

93*437 

at dir. 90 
»o 8 3*95 
15 31 
*3 53 



at tliv. 1 C 9 by< 

9 44 53 I 
52 18 15 

59 54.5 7 


at div. 95 
10 8 o, 5 

16 j 
2? 20.5 


by dir. io 8 by dir. X 09 


45«>i40 

7 3 >»*S 






at dir. 

'5 

to 31 

44 

38 

43 

46 

47 


at dir. 95 at dir. too 

10 54 21,5 10 54 7 

11 I 5j It 2 7,5 

9 J'.S 9 '6.S 



9^*00 .U.T.9S 

„-.SO 9 ‘ 37 S >■ J 7 

j 30 17 


at dtr. 100 
to 12 58 

21 7,5 

»9 44. S 


, ii$ udir.no 

■>r95» "!■*“ «6-6 j7 *!•* ““ ” ’I'* 

..S-ioo "‘•'■S . *7 *8 47 8 

55 38 5‘ o 


by dir. 115 by dir. 120 

J* 4<>»: 48.5 

"* 22,75 i 24,25 




































































1*^ Series continued. — 2-inch Lead bnlls^ with bihlar silk lines ; distance s= *]77 inch. 


lit 


1841. 

Ne. 

Porittai 

ttf ll)« 
Maa«e». 

Kctrtma 

inoiiiint 4 

ut>arrr«d. 

lit Mean. 

2nd Meta. 

3 rd M«ao, 

Obttrred Timtt- 


N 

fur Mean 
I’vott. 

Fodnt. 

It in t 

h m t 

m t 

in a 

Contioued. 

T-43'7* 

30*110 

13 

Poa, 

50*00 

i?7-to 

$9‘3» 

170*00 

113*900 
ii8 550 
114*650 

116*225 

116*600 

116*412 

at dif. XI5 
SI 29 48.0 
38 16 

46 31 

at dir. 120 
It 30 0,5 

38 2 

46 45-5 

67 dir. 1 15 

16 43.0 
8 il.S 

by dir. 120 

■6 43.° 

8 22,5 

501,782 

*4 

Nog. 

170*00 

27*50 

i6o'io 

359« 

»J-750 

93*800 

98*000 

96*175 

95*900 

96*087 

at dir. 95 
II 55 11 

0 3 28 

*» 54-5 

at dir. too 
»* 55 0.5 

0 3 40.S 

** 4'.5 

hy dir. 95 

16 41. 5 
8 11,25 

by dir. 100 

16 41.0 
f 20,50 

501,087 

Jan. 28 
T -44'43 
Hw 30*326 

T -44'47 

U-JO-3JO 

>5 

Pot. 

106*10 

122*20 

ic6'6o 

121*20 

114*150 

114*400 

1 13*900 

114*275 
1 14* 1 50 

114*212 

at dir. 1 14 
9 45 4 

5* 37 
59 $4 

at dir. 115 
9 45 11 
52 19 

to 0 13 

bjdir. 114 

14 50.0 
7 15.0 

by dir. iij 
>4 5«»o 

7 15.5 

445,to6 

16 

N*j. 

121*20 
7S‘50 
118*30 
77’ 5» 

98*350 

96*900 

97*900 

97*625 

97*400 

97*512 

u dir. 95 
xo 8 10 
»5 4 

»3 0.5 

at dir. 100 

to 7 38.S 

»s 37.5 

22 2S»S 

bj dir. 95 

_»4 50,5 
7 »5.*5 

by dir. ICO 

14 47.0_ 
7 13,50 

444-37' 

17 

Poa. 

77*50 

146*80 

81*80 

143*80 

112*150 

114*300 

112*800 

113-125 

113*550 

113-387 

at dir. no 
10 30 23 
3* »4 
45 8 

at dir. 115 
10 50 44 
37 S» 
45 31 

by dir. 1 10 

»4 45.0 
7 it.S 

by dir. 115 

»4 47.0 

7 23.5 

443.177 

i8 

Ki,. 

I43'»0 

SJ'40 

131-40 

57-60 

98*600 

95*900 

98*000 

97250 

96*950 

97*100 

at dir. 95 

10 53 11 

1 1 0 27,5 

8 7 

at dir. 100 
10 52 ss 
tt 0 44,5 
7 49.5 

by dir. 95 
1* 56.0 

by dir. ico 
>4 54.5 

447.685 

7 28,00 

7 17.15 

*9 

Pot. 

57*60 

165*10 

63*50 

i6o’6o 

111*350 

114*300 

111*050 

111*825 

II3175 

1 13-000 

at dir. no 
11 15 36 
»3 »4 
3» *3.5 

at dir. 115 
II 15 49 
13 0 

30 38 

by dir. no 

*4 47.5 

7 13.75' 

by dir. 115 

14 49.0 
7 14.50 

544.100 

20 

Xet- 

i6o*6o 

3 S‘ 8 o 

154*00 

41*40 

98*200 

94900 

97*700 

96-550 

96*300 

96-415 

at dir. 95 
11 38 10 

45 37 
53 ” 

at dir. ico 
•t 37 59 
45 49 
S» 5».5 

by dir. 95 

• 5 ».o 

7 3“-S“ 

by dir. ico 

t4 59.5 
7 19.75 

450,286 

Jao. 19 
T -4113 
iJ a 30*2 14 

CoDttnued. 

21 

Poa. 

to6*6o 

113-70 

107*60 

122*70 

115*150 

115*650 

115*150 

115*400 

115*400 

115*400 

Htdir. 115 
** 5 4*^5 

■ 3 28 
*0 45.5 

at dir. ii6 
II 6 0 

13 10 
*t 5 

b? dir. 115 

.[} J'* 

7 3*.5 

by dir.ii6 

*5 5.0 

7 3».5 

451.900 

12 

N.f. 

122*70 

76*10 

119*30 

7 *’lo 

99*400 

97*700 

98*800 

98-550 

98-Jso 

98*400 

at dir. 95 
11 29 19 
36 8 

44 *7 

at dir. 100 

■' »S 47.5 
36 41 

41 5' 

by dir. 95 
1$ 8.0 

by dir. 100 

t? 3.5 

451.470 

7 34»oo 

7 3'«75 


Pot. 

78*30 

147*20 

82*10 

143*30 

112*750 

114*650 

112*700 

113*700 

113*675 

113-687 

at dir. no 
II 51 44 
59 41 
0 6 37 

at dir. 115 
II 52 5 

59 10.5 

0 7 O95 

by dir. no 

ta 530 
7 16,50 

by dir. 115 

14 55,5^ 
7 »7.75 

447»4i* 

»4 

Nog. 

' 4 J -30 

54-50 

137-10 

5»'90 

98*900 

95 * 8 co 

98-000 

9 r 35 o 

96-900 

97*115 

at dir. 95 
0 *4 48.5 
22 6 
19 48.S 

at dir. 100 

0 14 3* 

22 23 
*9 *9.5 

by dir. 95 

15 0,0 

by dir. too 
*4 57,5 

449.4*9 

7 30,00 

7 »8.7S 


Digitized by Coogle 




IV 


1’' Series continued. — 2-inch Lead balls, with bihlar silk lines; distance = *177 inch 


1841 . 

No. 

Position 
of tbo 

Kxtrvmo 

liirixioiu 

uUscnrod. 

l»t Moan. 

7 nii 

3 nl 

or Resting 
Point. 

Ohserrod Timot. 

7 S 

s 

for Mean 
UoMlng 
Point. 

h ra ■ 

b 01 » 

m > 

ni t 

CoDiinuoil. 

T= 4 J-ii 
15 ta 30*060 

»s 

Poa. 

5890 

164-00 

64-90 

159-40 

1 1 1*450 
114-450 
111*150 

112*950 

113*300 

1 13*125 

at diir. i lo 
0 37 18 

44 5 * 

51 10.5 

at dir. 115 
0 37 3', 5 
44 43-5 
5* 25,5 

by dir. 1 10 

'4 5».5 
7 26,15 

by div. 115 

'4 54.0 

7 »7.oo 

• 

446,7 '9 

Jan. 30 
T <= 4 J' 4 * 
B <330-170 

T<= 43 - 7 I 

li~ 30-160 

26 

Xeg . 

103*10 

84*90 

102*10 

85-50 

94-000 

93-500 

93-soo 

93-750 

93-650 

93-700 

at dir. 93 

to 55 29 
11 1 57 

■ 1 16 

at dir. 94 
10 55 13 

" 3 »4 

10 58 

bj div. 93 
47 »o 

by dir. 94 
15 45*0 

472,800 

7 53,5 

7 52.5 

»7 

Pos . 

85-50 

156-90 

88-10 

118-40 

IlI-lOO 

111-550 

108-300 

111-875 

110*425 

111*150 

at dir. I to 
11 19 18,5 

27 35.5 

35 16 

at dir. 115 
" '9 58.5 

27 4 

35 54 

by dir. 110 

'5 47.5 . 
7 53.75 

by dir. 1 1 5 

tf 55-5 
7 57,75 

474,670 

• 

iK 

Nog. 

iiS-40 
S *‘50 
113-40 
S 3 ' 50 

90-450 

87- 950 

88- 450 

89-100 

88-100 

8S-700 

at dir. 85 
It 43 41 
S' 6 ,s 
59 44 

at dir. 90 
" 43 2 1,5 
51 18 
59 21.5 

by div. 85 
16 1.0 

by dir. 90 
16 0,0 

480,460 

8 1,0 

8 0,0 

19 

Poa. 

53 ' 5 o 

159-00 

60-90 

155-80 

■06-150 

109-950 

108-350 

io8*ico 

109*150 

108-615 

at dir. 105 

0 7 53 

16 36 

24 33 

at dir. I 10 

0 8 8,5 

16 19 

24 50.5 

by dir. 105 

16 40.0 
8 10,0 

by div. 1 10 

16 41,0 
8 11,0 

500,715 

30 

Neg. 

153-80 

18-80 

149-70 

34-10 

92*300 

$9*250 

91*900 

90*775 

90 'S 75 

90-675 

at dir. 90 
0 33 18 
4 ' 40,5 
50 9-5 

at dir, 95 

0 33 ' 5.5 

4 « 54 

50 SS.S 

by div. 90 

'6 4'. 5 
8 10,75^ 

by dir. 95 

16 40.0 
8 lo,cx> 

500,649 

3 » 

Poa. 

34-10 

184-00 

43-30 

177-80 

109*050 
1 13*650 
110*550 

111*350 
1 12*100 

111-715 

at div, 1 10 

0 5 * 7.5 

tuiasctl 

1 14 50 

at dir. 115 

0 5 * '8.5 

nii*»o<) 

' '5 2.5 

by dir. 1 10 

»6 41.5 
8 ii.25 

by div. 115 

16 44.0 
8 11,00 

501,509 

Fob, I 

T- 36-97 
Bet 30-058 

Continued. 


Nog. 

108- 90 
81-60 

109- 80 
80-80 

95 ' 75 ° 

96-100 

95-300 

95 975 
95*750 

95-861 

at dir. 95 
■0 16 34 

33 47.5 
41 41 

at dir. ^6 
10 26 23 

33 58.5 

41 31 

by div. 95 

'5 7,0 

7 33.5 

by div. 96 
15 $.0 

7 34.0 

453 . 93 ' 

33 

Poa. 

80-So 
' 43 ' 5 ° 
85-60 
138-70 

112*150 

114*550 

112*150 

113-350 

113-350 

113-350 

at dir. 110 
10 49 34 

57 47,5 
" 4 55.5 

at div. 115 
to 49 57.5 
57 21 
" 5 23 

by div. 1 10 

15 

7 40,75 

by dir, 115 

'5 25.5 
7 42.75 

461,090 

34 

NVg. 

13S-70 

56-50 

132*10 

62*50 

97-600 

94-300 

97-300 

95-950 

95-800 

95-875 

at dir. 95 

" '3 ' 5,5 

10 51 
28 39 

at dir. too 
11 12 57 

21 11 
2 * « 7 .S 

by dir. 95 
'5 23.5 

by dir. too 
i< 20.5 

461,488 

7 4',75 

7 40,25 

35 

Poa. 

61-50 

159-50 

70-60 

154-60 

1 1 1*000 
1 15*050 
112*600 

• 

1 13*02$ 
113-815 

113-415 

at dir. 1 10 
It 36 11.3 

44 ' 4,5 

5 ' 25.5 

at dir. 115 
11 36 38 

43 58 

S' 43 

by dir. 1 10 
15 3-0 

by dir. 115 
5.0 

452 , '85 

7 3', 5 

7 3*.5 

36 

Neg. 

154-60 

43*70 

147-50 

51*00 

99-150 

95-600 

99-150 

97 ' 37 S 

97-425 

97-400 

at dir. 95 

" 59 3'.5 
0 6 57,5 

'4 45.5 

at di%*. too 

59 * 7*5 
0 7 12 

>4 50.5 

by dir. 95 
15 14.0 

by dir. lOO 
«5 «20 

456,760 

7 37,0 

7 36.5 


1 ’* Seuies continued. — 2 -inch Lead balls, with bifilar silk lines; distance = '177 inch 


V 




Podtlon 

Kxtremc 



2 rd Mean. 

ObMrted Time*. 

2 N 

N 

1841 , 

Nw. 

of tb« 

i)iriidi>oa 

obMrv«d. 

lit Mean. 

2 nd Mean 

orKotlng 

point. 






b ni • 

h lu » 

m » 

m » 

KvMtliijc 

Point. 








CoDiiaued. 



51*00 

112*100 



at (liv. no 

at div. 115 

by div. 1 10 

by div. 1 15 

» 

T = 36-97 

37 

I‘(W. 

173*10 

116-150 

I 14-175 

>' 4-537 

0 11 14,5 

0 11 16,5 





59-30 

113-550 

1 14*900 

19 58 

»9 45.5 

t 4 51.5 

14 53.0 

44 <>, 43 ' 

B<»3o-oio 



167-80 



37 6 

37 > 9.5 

7 15.75 

7 *6.50 


2 “^ Skkies. — 2 - 

inch Lead balls 

, with bifilar silk lines; distance = *177 

ineb. 


Feb. X 
T = 33-67 



1 19*40 
105*70 

111-550 
111-700 
II 1-800 

1 12*115 

111-957 

ut dir. 1 1 1 
11 16 33 

at dir. 111 
II 16 10 

by div. til 

by div. 1 11 


13 = 30-018 

38 

Pos. 

117-70 

II 1-750 

33 36,5 

34 i 

>5 33.0 

15 50.0 

465,095 




lOTQO 



41 6 

41 40 

7 46.5 

7 45.0 






1 then 

brought 

the 

round 

quickly to the 

NVgmiive 

side. 





81-00 

93 ' 5 50 
94-800 



at dir. 94 

at div. 95 

by div, 94 

by dir, 95 




Keg. 

105*10 

94-«75 

94-461 

" 57 33.5 

" 57 47 

15 6,0 




39 

84.-50 

94-700 

94750 

0 5 19 

0 5 5 

f c r,o 

453 , * 3 ' 




1C+-90 



39.5 

11 54 

7 33.0 

7 33.5 






1 then 

brought 

the 

inasutt'.H round 

((uickly to tfau 

Positive 

side. 





120*30 

1 13-450 
I 13-300 
I 13-730 



at dir. 1 13 

at dir. 1 14 

by div. 113 

by div. 1 14 



40 

Pos. 

ic6*6o 

IIO’CO 

113-375 

113-515 

113-450 

0 19 14 
36 47 

0 29 1 

37 8 

15 15,0 

15 13,0 

461,050 




107-50 



44 49 

44 15 

7 4 ».S 

7 41.5 






1 then 

brought 

tbo 

ina«(K'a round 

quickly to the 

Negative 

aide. 


T -33-67 

4 > 

Neg. 

86*00 

io6*$o 

87-70 

96- 400 

97- 150 
97-050 

96- 815 

97- 150 

96-987 

at div. 96 
1 0 18 

8 19 

at dir. 97 
1 0 41 

8 14 

by div. 96 
15 4.0 

by div. 97 
• 5 6,0 

451,987 

B » 30*060 



106-40 



>5 3 » 

IS 48 

7 3 *.o 

7 33.0 


Keb. 3 



94-00 

95 ' 75 o 

95'450 

95-100 



at div. 95 

at dir. 96 

by div. 95 

by div, 96 


i - 5 »' 3 S 
11 = 19-766 

4 » 

Neg. 

97-50 

93-40 

95-600 

9 S'» 7 S 

95-437 

10 31 28 

40 10 

10 31 46 

. 38 57 

15 38.0 

1 5 46.0 

470,748 




96-80 



47 6 

48 3 * 

7 49.0 

7 55.0 






I Ihcn 

brought 

the 

niOMex round 

quickly to (be 

I’osilivo 

side. 



43 

Pos. 

125*00 

97*70 

125*00 

111*350 
110*350 
1 10*900 

1 10-850 
110-615 

ito-737 

at dir. i lo 
11 1 36 

9 47 

at div. Ill 
If 115 
9 58,5 

by div. 1 to 
11 53,0 

by dir. 1 1 1 
14 51.5 

445-947 




98-80 



17 19 

17 16.5 

7 »6,5o 

7 15.75 






1 then 

brought 

the 

mutees round 

quickly to tho 

Ni'gallro 

side. 





88-80 

93-150 



at div. 93 

at dir. 94 

by div. 93 

by div. 94 



44 

iVeg. 

97-50 

89-10 

93-300 

91-750 

93-115 

93-015 

93-115 

" 33 8,5 

40 56 

It 33 41 

40 13 

>5 33.5 

15 40.0 

467,156 




96*40 



48 41 

49 

7 46,75 

7 50.00 






1 thfn 

brought 

tbo 

niuas4*e round 

quickly (0 the 

Bosicive 

aide. 





111*70 

109-750 



at dir. 109 

at div. 1 10 

by dir. 109 

by dir. i 10 



45 

Pos. 

97-80 

109*000 

109-375 

109*312 

0 4 13 

0 4 1 



448,188 

T — 3 1. 11 


120*10 

109*500 

109*250 

11 37 

It 49 

14 57.0 

>4 55.0 

11 = 19-730 



98-80 



19 to 

18 56 

7 *8,5 

7 27.5 



VI 2"^ Series continued.— 2-inch Lead balls, with bifilar silk lines ; dUtAnce = *177 inch. 








3rd Meu. 



» 1 

1841. 


Pothloe 

i4.ll4.llM 


. . .. 






Ko. 













M*mm. 

mgni 

Hi 


m 


h m B 

m « 

m ■ 


r.b. 5 



91*50 

97*7oo 

98*000 



It die. 97 

at dir. 98 

by dir. 97 

by dir, 98 

■ 

l“»9'97 

B«»9*7 oo 

46 


103*90 

91*10 

97-I30 

97-850 

97-850 

xo 16 38 
14 50 

10 17 0,5 

14 15 

15 *90 

15 5.0 

45».*75 




103-30 

97 7 



3> 40 

3* 5.5 

7 3*.o 

7 3*.5 






1 (bea 

brought 

(})« 

lUBRes round 

quwkijr to iho 

Pondre 

Bide. 





114*30 




It dir. 114 

at dir. 115 

by dir. 1 14 

by dir. 115 



47 

Fob. 

104*90 

114*00 

114*450 

114*850 

114*515 
1 14*650 

114-5*7 

10 47 40,5 
54 54 

to 47 16 
55 9 

15 iq.o 

IS 17,0 

4S*.9lS 




105*70 



** » 59*5 

11 1 43 

7 39.5 

7 5«,5 






I tben 

brooght 

the 

lUMSOT round 

quickly to the 

Nevatire 

tide. 





89* 10 

96*500 

95'9$» 



It dir. 95 

at dir. 96 

by dir. 95 

by dir. 96 



48 

Neg. 

103*90 

88*00 

96*115 

95*600 

95*911 

11 18 0 

x6 10 

11 i8 19 
46 1,5 

IS 40.0 

15 41,0 

470.456 




101*50 




33 40 

34 0 

7 50.« 

7 50.5 






1 tbra 

brought 

ih. 

roaod 

quickly to the 

hoettive 

aide. 





ui'60 




It dir. Ill 

at dir. 1x3 

by dir. 1 ti 

by dir. 1 13 



+9 

Fm. 

103*40 

111*30 

111*350 

111*650 

1 11*675 
1 11*500 

in-587 

11 so 13 

57 50 

**50 7 

S* 7 

1$ 16,0 

*5 *4.5 

461,560 




104’CO 



0 5 49 

0 5 3».5 

7 41.00 

7 4*.»5 






I lh»n 

brought 

the 

mit»ws round 

(|uickly to the 

Negalire 

aido. 





83-00 




it dir. 90 

at dir. 91 

hr dir. 90 

by dir. 91 



50 

N.,. 

99*60 

81*70 

90*650 
9 7 

90*975 

90*675 

90-845 

0 10 51,5 
i8 55 

oil JO 

18 38 

15 35.0 

15 35.0 

467.500 




99*70 




56 47,5 

56 45 

7 47.5 

7 47,5 






1 ibfiR 

brought 

the 

maBiei round 

quickly to the 

Poaiiire 

aide. 





111*30 

111*350 
1 11*850 



at dir. 1 13 

at dir. 114 

by dir. 113 

by dir. 114 



5' 

P(W. 

103*40 

111*30 

1 11*600 

113*415 

113*011 

0 55 «.5 

III 

0 51 48 

1 1 17 

*7 47.5 

17 46.5 

533.744 

T-jo -13 

B=»9*7oo 



105*70 




10 54 

*0 34.5 

* 55.75 

» 55.45 


F«b. 6 



114*80 

000 



at dir. ii6 

at dir. 117 

by dir. 116 



jT-}0-*£> 

iiMS9'65o 

5» 

P08. 

107*70 

114*00 

116*050 

116*150 

ii6‘ioo 

*0 7 *3.5 

15 ao 

10 7 6 

*5 39 

*5 54.0 


476,850 




108^90 



*3 *7.5 

“ 57 

7 57.0 

7 55.5 






I then 

brought 

the 

m«iae« round 

quickly to the 

Negatire 

aide. 





87*80 

97-750 

98*100 



at dir. 97 

at dir. 98 

by div.97 

by dir. 98 





107*70 

97*9»5 

97-«}7 

10 5* 54.5 

to 39 10 





53 

Nnr- 

88*50 

97*750 

47 *1 

47 7 

16 8,0 

|6 10,0 

4S4.837 




106*30 

V/ 



55 ».S 

55 40 

8 4,0 

8 5,0 






I then 

brought 

the 

tnaaBOB round 

quickly to the 

Positive 

aide. 





115-70 




It dir. 115 

at dir. 1x6 

by dir. 1x5 

by dir. 116 



54 

Pot. 

107*10 
114* 50 

115*800 

115*800 

ii6*ico 

115*800 


It II 55 
19 17 

II 11 38 
*9 35 

15 4‘.o 

*5 45.0 

47*.5»5 




107*10 



17 4* 

• »7 >1 

7 53.0 

7 5».5 






I then 

brought 


masBtiB round 

quickly to the 

Negutive 

aide. 





86*00 

95-850 

96*500 

95550 

96-175 

96*015 


at dir. 96 

at dir. 97 

by dir. 96 

by dir. 97 



55 

Ne*. 

105*70 

87*30 

96*100 

'* 43 4^.5 
5* 3 

** 44 *.5 

5* 45.5 

16 37.0 

16 40,5 

498.675 




103*80 



0 0 13,5 

0 0 43 

8 18,50 

8 40,45 


Coottoa»d. 




1 (}>en 

brought 

the 

nastiefl round 

quieklr to ihe 

Fontire 

side. 



Digitized by Google 



























































2°^ Series continued. — 2-iiicU Laid balls, with bifilar sHk lines; distance = 177 inch. rii 
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3*^ Series.— * 2-inch Lead balls 

with bifilar sWk lines; dist.incc = -177 inch. 
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vili 3*^ Series continued. — 2'inch balls, with biftlar «iM lines; distance = *177 inch. 
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90*500 

90*850 
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»S 5.0 

45».57S 




74*90 



31 49 
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90*400 
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11 13 

*0 55.5 
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70 

Po«. 

169*40 

.SS*4<J 

1 11*400 
llt’300 

110*5*5 

iti‘850 

111*187 

it 19 31 

37 4».S 

II 19 45 
37 *9 

16 ti,5 
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77 
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97*115 
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4* 54 
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56 10 

56 1 

7 33,0 
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3"* Series continued.— 2-inch Ltad bulls, with bililar nilk lines ; distance = -177 inch, 
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7« 
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57- »o 
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110*550 

t 11*150 

109*900 
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. 

111*137 
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” 4 3*5 

>1 41*5 
*9 9.5 

at dir. 115 
11 4 16,5 

11 18,5 
>9 

bjdir. no 

15 6,0 

7 3I.CO 

by dir. 1 1 5 

'S 6.5 
7 33-*5 

* 

453.061 

79 
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161*00 

sS'oo 

155*80 

31*50 

95*000 

91*900 

93*650 

91*450 

9**775 

93*111 

It dir. 90 
11 x6 59,5 
34 »7.S 
4» 0 

« dir. 95 
II 16 49 

34 »«*5 
4* 49 
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450,094 

So 

Po*. 

3150 

18310 

37*40 
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107*300 

110*150 

107*450 

108-775 

108-S50 

ioS'811 

•1 dir. 105 
** 49 *9.5 
57 17.5 
0 4 35 

at dir. 1 to 
” 49 39 
57 8 

0 4 45,5 

by dir. 105 

•5 5.5 

7 3*.75 

by dir. 105 

iS 6,5 
7 33,»5 

*53.'3' 

li 

Nfg. 

177*50 

9' SO 
170*00 
15’So 

93*500 

89*750 

91*900 

91-615 

9''3»S 

9*475 

at dir. 90 
0 11 30 
«9 53 
17 4« 

.1 dir. 95 
0 11 It 

10 3 

»7 30,5 

by dir. 90 

15 10,0 
7 35.00 

by dir. 95 

»S 9*5 
7 34.75 

454,916 
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1560 

i9$'So 

15*10 

193*40 

107*300 

111*950 

109*150 

109*6X5 

iio'6co 

110*111 

at dir. 105 
0 35 >7 
43 *9*5 
50 43*5 

at dir. no 
0 35 *5 
43 »i 
SO 5**5 

by dir. 105 
15 _i6,s 

7 43.*5 

by dir. no 

*5 *7.5 
7 43.75 
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57*40 

*57*90 
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107*650 

109*050 


it dir. 105 

1 19 »7 
*7 9.5 

at dir. no 

1 19 11 
»7 *5 
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Neg. 

■S7'9® 

s6*So 

151*00 

31-70 

91-350 

89*400 

91-850 

90875 

90-615 

' 

90-750 

at dir. 90 

» 35 47,5 
43 40,5 

51 50.5 

at dir. 95 

* 35 35,5 
43 S3 
S' J7.S 

by dir. 90 

16 3,0 

« '-5 

by dir. 95 
8 1.0 
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*5 

N>g. 

93*00 

91*70 
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91*450 
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aiDill for 
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ibe time. 


S6 
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115*30 

93*0 

113*90 

108- 750 
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108*350 

109*150 

108*950 

109*050 

at dir. 109 
10 1 5 

9 39 
»7 9 

Hi dir. 1 to 
10 1 >4 

9 30 
'7 18,5 

by dir. 109 

15 4.0 

7 3*.<» 

by dir. 1 10 
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*7 
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113*90 
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110*60 
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93350 
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93*100 
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91*461 
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10 15 11 
3» 3* 
40 *7,5 

at dir. 95 
10 14 57 
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40 1 

by dir. 90 

*5 ^.5 

7 33.»5 

by dir. 95 

Ji 4.0 

7 3».oo 
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SS 
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65*60 

149-80 

70-30 

146-50 

107*700 

110*050 

108-400 

108*875 

109-115 

109*050 

at dir. 105 

10 47 54,5 
55 S3 

11 1 54 

at dir. 1 10 
to 48 11 

55 35 
It 3 13 

by dir. 105 

24__59,_5 _ 
7* *9.7 5’ 

by dir. no 

15 1,0 

7 30,50 

450,357 
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X 3^“* Series continued. — 2-inch Lead lialls, with bifilar silk lines ; distance = *177 inch. 
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168-80 
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50 11.5 
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S"* Series contioaed. — 3-inch Ltad balls, with bililar silk lines ; distance = ‘177 inch. xi 
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'4 5«.S 

■4 S‘.S 

44*.373 




5l’to 




5* 50,5 

5* 

30,5 

7 19.15 

7 1*.1S 





Hn, 1 

wu inter 

rupted foriibout { of 

an hour ; at the 

end of wbicb 

inierrnl I 

reaumed tbe 





obttry 

■cioat : 

the 

mtsMt 

■till remaininir 

Sigin 

... 

I'be four 

auhaa<)acot 





•ipoh 

■Mali ei 

hibit to 

iDcrtate 

to tb« time, aad 

a rariation in 

the mating 

poioU. 









at dir. 91 

at dir. 

93 





lOJ 

N*«f- 

67*90 

115*40 

91*650 

92*450 

511*050 

91*050 

II 51 17 

11 51 

»3 







69-50 



5* 53 

s* 

46.5 







69-50 

107*900 



at dir. 105 

at dir. 

no 

bj dir. 105 

by dir. no 



to6 

Pot. 

146-30 

108*700 

108*987 

0 ‘ 37,S 

0 6 

57 


>5 16,0 

461,199 




7»*70 

109*050 

109*275 

14 50 

14 

30.5 

15 15,0 




*45*40 



11 1,5 

11 

*3 

7 4*.5 

7 43.0 





145*40 

91*050 

89*100 



at dir. 90 

at dir. 

95 

b^ dir. 90 

bjtdiT.,5 



i©7 

N>*- 

3»-70 

90-615 

90-3*7 

0 30 35.5 

0 30 

It 



47*.44i 


139*70 

91*100 

90*150 

38 i6 

3* 

4t 

15 57,0 

»5 5S.5 




4»*50 



46 3>.S 

46 

»6.5 

7 5».5o 

7 57.75 





41*50 

107*900 

111*700 



at dir. 1 10 

at dir. 

”5 

bj dir. 1 10 

byrdir. 115 



lot 

Pot. 

*75*30 

109*800 

1 10* too 

0 54 5».5 

« 55 

4.5 

16 15,0 

16 16,5 





50* to 

109*100 

1 10*400 


> 3 3 

t 1 

SO 

49*.5<5 




i6t*fo 



** *7.5 

II 

3- 

» '1.50 

* '3.»S 





After to 

ioteiTtI 

of t) 

boort I 

continued ibo 

obeerritiona 

aa folloir. 






95*50 




at dir. ii6 

at dir. 

117 

by dir, 116 

by dir. 117 



109 

Pot. 

*35*70 


116*115 

116-350 

3 40 37 

3 40 

44.5 

16 0,5 

16 1,5 

4*0.415 



9t’oo 

1 16’ 100 

116-475 

4* 40. s 

4* 

3* 




134*10 



S* 37.5 

56 

46 

8 0,15 

* 0.75 





*34*10 

97*550 



at dir. 95 

at dir. 

100 

by dir. 95 

by dir. too 



110 

Si*. 

60*90 


95*911 

4 5 »» 

4 4 

5o>5 


16 13,0 

4*7.5“ 

T -44-00 


119*50 

95*700 

95*450 

13 10 

*3 

3>.S 

■* >1.5 

B — )o*t 7 o 



61*90 



»» *7.5 

It 

3.5 

* 7.75 

* 6.50 


Digitized by Google 



xii 3"* Scries continued.— 2-inch Lead balls, with bihlar $Uh lines; distance = ‘177 Inch, 


Ko. of thr ' DiTiMon* Irt Mc«n | Siwl Mnn K««Unc 


^'*8- 90*70 

1 


t» <n • 

h tn s 

m s 

m • 

RcdittlUC 

I'olsM. 

ITio «rc too 

snail for 

obs<8rring 

tha tinff. 



Kt dir. loS . at dir, 109 b^dir. toS I brdir. 109 
9 4> 16 I 9 48 ;4 I 1 

56 J7 f 56 39 16 0,0 I 16 1,0 480,335 

10 4 36 I 10 4 35 8 0,0 8 0,5 j 


r. 85 at dir. 90 by dir. 85 i by dir. 90 
tj d ».5 I 10 13 30 I I 

3 t 34 I 31 48 id 38,5 ' id 35.0 i 493.148 


at div. 105 

at div. 1 10 

bvd.r. io< 

by dir. no 

10 38 35 

10 38 51,5 



47 *4 

47 6 

■* 51.5 

'8 51-5 

55 »*.5 

55 45 

8 > 5.75 

8 3 d ,75 


M dir. 85 
11 4 3 J 

at dir. 90 
11 4 1985 

by dir. 85 

by dir. 90 


1» 14 1 

11 38 

47,0 1 

! 16 46,0 

503,998 

11 10 I 

! *» 5.5 

• > 3.5 

8 x3«o 



at dir. no 
11 29 36,5 : 

: at div. 115 
1 II 19 48 

by dir. no 

brdir. 115 | 

1 

1 

1 

38 9 

17 57 

16 44.5 ' 

_I‘_47.1_ 

50J-475 

46 33 

46 35.5 

* >3.>s; 

* >3.75 



dir. 93 

at dir. 94 

i by dir. 93 

by dir. 94 


' *9 41*5 1 

> >9 3 *.S 




28 It 

28 19 


17 8,0 

5 < 4 >»S 7 

3 ‘ $>.S 

3 ‘ 44.5 

• 34 , 5 ^ 

'• 34.0 



at dir. 113 

* 45 4 »»s| 

at div. 120 
I 46 a i 

brdir. 115 

by dir. no 


54 * 4»5 1 

53 5 ». 5 i 


17 2,0 

509.83d 

1 a 41 

* 1 4 

8 >9,75 

~l 3 * 9 ^ 



at dir. 95 

at dir. too j 

1 by dir. 95 

1 

by dir. 100 


* ” 3 ». 5 | 

a 11 16,5 j 



*9 55 1 

10 1 1 1 

17 0,0 

57.5 

SO9.744 

>8 3>.5 ! 

i8 14 j 

8 3O9OO 

8 > 8.75 



115'aOO 

119550 

116*550 



at dir. 115 

at dir. 120 

by dir. 115 

by dir. 120 


* 17-375 
117*950 

117*662 

» 37 *.5 

45 5»*5 

» 37 *S 
45 »5 

id 48,5_ 

'8 50.5 

504 ,; 8 > 



53 S* 

54 5 iS 

• > 4.>5 

8 > 5 .»S 


ioterral 

of about 

an hour 

I cautinopd 

the obarrra tiena as 

follow. 



103*000 at dir. 100 j. I dir. 105 

9* 850 1 . 00*350 ♦ ■'> '‘- 8 ' ♦ “■ ■ 

101*700 ‘‘“■*^8 '* 88 ’S . ’’ ° 

55*40 37 13,5 36 sd 


by dir. 100 by dir. 105 


I 

'8 SS.° [ 508.430 
i 3*;s ‘ 8 37,5 j 


Digitized by Coogle 





















3 ^^ Series continued. — 2 -incb head balU, with bifilar &ilk lines; distance =s ’177 inch. 
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1S41. 

No. 

Pwltloa 

oTlbf 

>tuo«s. 

' 

Fttr*in» 

IHtiitiutM 

obwned. 

IM Mean, 

Snit Mrin, 

IrdMrin, 

TiiDM. 

tN 

N 

for Mfsu 
HeMlna 
Po&ot. 


b HI • 

b m s 

« . 

m s 

Feb. »7 

T-4.-I3 

U-»»-774 

T-44'3' 

BsiS9*8io 


Neg. 

93*90 

93*«o 



93-850 

The irc loo 

itnni] fur 

obserrinp 

the time. 


>14 

Po*. 

9j-«o 

116*10 

94*90 

115*10 

109*950 
1 10*500 
1 10*050 

110*115 

110*175 

110*1 50 

at itiv. ito 

3 59.5 
11 30,5 

54.S 

St dir. 1 1 1 
10 4 8,5 

II 11 
19 4 

brdir. no 
55.o_ 

7 17,50 

by dir. 1 1 1 

>4 55.5 
7 »7,75 

447.561 j 

*»S 

ti , g . 

115*10 

63*70 

111*10 

66*00 

94-450 

91*900 

94050 

93-675 

»3‘47S 

93*575 

•1 dir. 91 
II 16 5j 

M '■ 
41 58 

St dir. 94 
II 16 43,5 

34 »' 

41 4« 

by dir. 91 

IS 5.0 

7 31.50 

by dir.94 
7 31.15 

451,303 

u6 

Poi. 

66*00 

151*70 

*»’3° 

>4>'7o 

108*850 
no* 500 
109*000 

109*675 

109*750 

109*711 

•t dir. 105 
10 49 >9 
57 l8,s 

It 416 

St oir. 1 10 
10 49 36 
57 1 

*» 4 34 

by dir, 105 
14 5-»,o 

'7 iM 

by dir. no 

14 S*.o 
7 19.0 

44*.97i 

*»7 

Nef. 

>4*’7o 
35’ 50 
■44'»o 
41*80 

94*100 

91*850 

93*300 

91-975 

91-675 

91-815 

•t dir. 90 
11 11 19 

*9 34 
*7 17 

St dir. 95 
It 11 5,5 

19 48 
*7 3 

by dir. 5K> 
■4 

7 19.00 

bjr di.. 95 

.■4_J7.L 
7 *8,75 

44*.*59 ■ 

118 

Po«. 

41*80 

171'ie 

47*00 

167-90 

107*450 

109*550 

107*450 

108*500 

io8'$oo 

108*500 

St dir. 105 

11 34 3*.5 
41 11 
49 34.5 

St dir. no 
IX 34 50 
41 10 
49 46,5 

by dir. 105 

14 56,0 

7 189OO 

by dir. i to 
'4 S«.S 

> ».,»s 

44..I75 

Feb. zt 
T-4i-50 
B-a9'884 

T-4a*4.7 

B«r 19*850 

119 

Po«. 

130*30 

110*70 



110* 500 

Tlie SIC too 

UDsIl far 

obserriii|r 

tbe time. 


IJO 

N.f. 

110*70 

87-30 

iiS*6o 

88*80 

104*000 

101*950 

103*700 

103*47^ 

103*315 

103-400 

St dir. 103 

*0 31 548 5 
41 11 

49 3.5 

at dir. 104 
10 33 46 
4' 3' 
48 54 

by dir. 103 

J 5 . 

7 34.5 

by dir. 104 

15 8,0 

7 34.0 

454.300 


Poi. 

88‘8o 

149*50 

93*10 

145*90 

119*150 
111*300 
1 19*500 

110-115 

110*400 

iM-313 

St dir. 110 

10 56 56 

11 4 36 
II 8,5 

St dir. Ill 
10 57 1 

»* 4 30.5 

11 14 

brdtr. no 

J5 '*‘5, 
7 36,1s 

by dir. m 

■5 13.° 
7 36.50 

456.31* 


Nep. 

145*90 

63*10 

140*70 

66*90 

104*550 

iot‘950 

103*800 

103*150 

iox'875 

103*061 

si dir. 100 
11 10 It 
17 M 
35 M.5 

at dir. 105 
” '9 53.5 
»7 4».5 
35 3 

by dir. loo 

M 11.5 
7 35.75 

by dir. 105 

9.5 
7 34,75 

45$, *3* 

13} 

Poe. 

66*90 

168*50 

71*60 

i6i*8o 

itrToo 

110*550 

fir7oo 

119*115 

119115 

11 dir. 115 
II 41 48 
so 46 
57 S« 

at dir. 1x0 
>* 43 1.5 

SO 31 
58 14 

brdir. 115 

J5 ^*0,0 
7 '35,00 

by dir. no 
^ 35.^ 

4S5.6'9 

*J4 

Nep. 

i6i'8o 

44*10 

156*00 

4!'50 

103-450 

100*050 

101*150 

101*750 

101*150 

iot'450 

at dir. joo 
0 5 59 

miseed 
11 6,5 

at dir. 105 
0 5 46.5 

missed 
10 S3 

by dir. too 

U 1'5 

by dir. 105 
*5 6.5 

453.605 

7 33,75 

7 33, »S 


Digitized by Google 




XIV 


4* Series. — 2-incli Zinc ball?, with bifilar silk lines; distance = *177 inch 


I ! Kitrm» ' | ' trd Mf«n. | 

lAit ' Plt1«lnni i !■( Moan. ?nd M«an i <»rRt>4in|r i- 

• I Ma«c*. , ob«rVB«l. ’ I Pwtof. 


>37 

I’oa. 

13-40 

i4S'So 

87**0 

>44*50 

1 

>3« 


144*50 
* 51-80 
>31*30 
64*00 


ti m ■ 1 

ra « n • 

Kami Off 

Pvint. 

at dir. ii8 

^ bv dtr. 117 bjr dir. i il 

• 

9 45 *3 

1 


5* 43 

1 14 57.0 15 0,0 

449-475 

10 0 13 

7 »*.5 1 7 30.0 



■tdiv. lof I at div. ici bjdir. xoi bjrdiv. loa 
10 t 36 j lo t 19 I 

16 3 , 16 10,5 n 14,0 i; 13,0 1 45M50 

»3 5° 1 >3 ♦> 7 V '° 7 3‘i5 


iTfo 

Pm. ' 3‘'° 


iH-lool " y * 7 f 


1I.-5SO "J‘5*S 

135-10 


toS'950 



at dir. 110 

111*200 

1 10-075 
iio-o6z 

110*068 

44 18 


II 5> SI 

o S 5«.S 
■3 »3.i 


■t dir. 1 15 

I.6U7 “ “ *!’' 

' j» 16 

35 S' 


at dir. 

105 

0 43 

46,5 

S> 

»9*5 


it dir. 
10 54 

**4 ; 

349 $ 1 

; bjdir. aiz 

^ dir. 114 

It 1 

30 

■4 

4 «o 

^ >4 5-5 

8 

40 1 

1 7 

1,00 

7 *»75 


■5S'o „.,oo .tJir.ilS 

‘JSO ,6.500 97-900 ,,.,50 " 'S 57 

”9-50 ,7-500' 97-000 II 46,5 

65-50 I 19 57.5 


at div. 9! 

” *5 49,5 

iz 55 
19 50 


14 ^o,5_ 440**50 

"7 o.*S 


at dir. 115 

0 

■3 

: b^ dir. 115 


" 37 17 1 

1 



44 >»S 

^ 14 16,0 

' 14 18.0 

418, o'4 

S' 45 j 

7 8*0 

1 7 9*0 



at dir. 100 

by dir. 

" 5* 37 


0 6 13 

>4 1*.S 

>1 7*5 

7 16.15 

•t dir. 110 

by dir. 115 

0 11 3 


18 11 

>5 0.5 

3‘ 5.5 

7 30, *5 

j 



It dir. ito 

by dir. 105 


0 43 IS 



5* 4» 

IS 3«.S 


59 9»S 

7 4».*5 







































4**^ Series continued. — 2-inch Zinc balls, with bifilar silk lines; distance = *177 inch. 


XV 


1841 . 

Ko. 

p 4 i«Ulon 
of th« 

Extrem«> 

IHvtatan* 

ohwrrad. 


or Resting 
PulBt. 

ObMTTCd Tlmw. 


H 

for Mean 



h m ■ 

h TB ■ 

in ■ 

m » 

Putnt. 

Contiauvd. 

T - 41-75 
0*19-590 


Poa. 

51-50 

191*50 

64*50 

iSx'So 

111-000 

iiS'ooo 

113-650 

115-000 

115*815 

115-411 

at dir. 115 
1 7 »3 

■S 7 
»3 8.5 

at dir. 130 
» 7 34 

H 55 
23 11 

by dir. 125 

M 45»5 
7 SMS 

by dir. 130 

15 4 >.o 
7 54.00 

47..851 

148 

N.f. 

183-So 

37*90 

170*30 

46*40 

110*350 

104*100 

108*350 

107-115 

106*115 

106-715 

at dir. 105 
1 31 17 

39 *5 

47 

at dir. 1 10 
I 31 6 

39 i 4.5 
47 13 

by dir. 105 

i« 4,0 

by dir. no 
16 7,0 

484.155 

* 4.5 

» 3,5 

Mdrcli 3 
T -43-41 

U-> 9 ' 3 S« 

T - 41-73 
0*19*388 

149 

Pm. 

1 11*20 
130*60 
*» 33 S 
130*30 

110*900 

111-975 

111*815 

111*437 

111*900 

iit‘668 

at dir. Ill 
10 3 52 

11 10 
10 5 

at dir. Ill 
10 4 8,5 

12 1 
10 14 »S 

by dir. 11 1 

16 13,0 
* 6,5 

by dir. 122 

16 16,0 

8 8.0 

4 * 7 .So» 

150 

N«g. 

130*30 
78*90 
117-90 
81* So 

104*600 

103-400 

105-350 

104-000 

*o 4 ' 37 S 

104-187 

at dir. 104 
to 29 0 

37 16 
45 40 

at dir. 106 
10 28 48 
37 *9 
45 *585 

by dia. 104 

16 40,0 
8 20,00 

lijf dtT. 106 

>8 37.5 
8 18,75 

499.883 

>S< 

Pm. 

81*80 

161*60 

89*50 

157*10 

111*100 

115*550 

113-300 

113- 875 

114- 415 

IH150 

at dir. 110 
10 53 56 

»* * iS 

10 11,5 

at dir. S15 
JO 54 16 

ti s 14 

<0 35 

by dir. 110 

■8 ' 5.5 
* 7.75 

by dir. 1x5 
16 19,0 

* 9.50 

489,20a 

151 

N.g. 

157*10 

5815 

149-70 

64*80 

107-615 

103-915 

107*150 

> 05*775 

105-587 

105-681 

at dir. 105 

■' ■» ss.s 

»7 5 

35 * 0.5 

at dir. 110 
11 18 39,5 

17 

35 a 

by dir. 105 

16 ic,o 
8 12,50 

by dir. 1 10 

16 21.S 
~i 11,25 

492,330 

<53 

Po«. 

64*80 

178*50 

74*00 

170*10 

111*650 

116-150 

111-050 

»» 3 * 95 o 

114-150 

114-050 

at dir. 110 

*' 43 3*.5 
Cl 0 
59 5>.5 

at dir. 115 

*1 43 46,5 
5 * 45 
008 

by dir. 110 
i6 19,0 

* 9.50" 

by dir. 115 
18 .1.5 

8 10,75 

490,511 

.54 

Ney. 

170*10 
4 S* 6 o 
159-40 
54 * JO 

107*850 

101-500 

106*850 

105175 

104-675 

104*915 

at dir. 100 
0 8 34 

■4 » 5.5 
15 10 

at dir. 105 
0 8 11,5 

14 54.5 

by dir. joo 

16 36,0 
Til.o 

by dir. 105 

i6 33,0 
8 16,5 

498, 5»3 

March 4 
T - 41-51 
0*39*918 

Cootiaued., 

■55 

Fo«. 

iit‘40 

111*40 

iii’6o 

tii‘8o 

116*900 

117-000 

116*700 

116-950 
1 16*850 

116*900 

at dir. 116 

10 17 39 
IS 19 
31 38 

at dir. 117 
10 i8 3 
H 55 
3 * 5 

by dir. 116 

»3 59.0 
8 59.5 

by dir. 117 

14 2,0 

“7 1,0 

410,850 

IS* 


fii*8o 

«414 

119*16 

17-50 

103-070 

101*800 

103-310 

101*435 

101*590 

101*511 

at dir. 101 
10 39 15 
46 18 
S 3 43 

at dir. 103 
10 39 17 
46 36 
53 34 

byd>. 101 

14 i8,o 

7 9 .* 

by dir. 103 

14 17,0 

"7 ■ *95 

4 > 8,744 

*57 

Pm. 

87*50 

144*50 

90*30 

141-40 

116-000 

117*400 

115-850 

116*700 

116*615 

j i6‘66i 

at dir. 116 
II 0 51,5 

7 53 

.4 45 

at dir. 1 17 
11 0 56 

7 4 * 
14 50 

by dir. 116 
»3 53.5 

8 58.7s 

bydir.117 

*1 54,0 

8 57.0 

4 i‘. 9'5 

15S 

N.g. 

I4I4O 

64-10 

135-50 

66' 96 

loi'Soo 

99*850 

101-130 

101*315 

100-540 

100-932 

at dir. 100 
11 11 I 

i8 55 

JS 5*85 

at dir. 105 
11 11 44 
29 14 

35 39 

by dir. 100 
»3 5-.5 

by dir, 105 
»1 55-0 

4 >«. 5>7 

8 5*.75 

8 57.5 


Digitized by Google 




4'** Sekibi? continucil. — 2-inch Zinr halls, with biBIar sUA lines ; distance = 177 inch 
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1841. 

No. 

Poaitton 
of ths 

EitrrtDc 

Divisloa* 

ia Mean 

Ini M««n. 

Srd Mma. 

Ohaarrci TlsnM. 

.1. 

N 1 






ItevUn^ 1 
t-odat. ^ 



obotrvod. 



reliit. 

b m • 

b m I 

ID a 

m • 

Co»tinu«tl. 

*59 

Po*. 

6696 

iS«jo 

7o’Jo 

111-630 
114-550 
111- 100 

113-590 

113*325 

**r4S7 

•1 dir. 110 
tl 41 56 

5° '4.5 

at div. 115 
11 43 11 

49 59.5 

bjf div. no 
13 c8.o 

by div. 115 
*1 59.0 

. 

i 

4I9’34« ; 




155-40 



5‘ 54 

57 >o 

6 59,0 

* 59.5 

1 




15540 

99*950 

96*610 

9*‘77i> 



at div. 95 

ai div. ICO 

bvdiv.05 

by div. 100 

i 

!t- 4!-S7 

i4o 

Neg. 

46- 50 
'4‘-4 

9*-i*S 

97-‘9S 

97*990 

0 4 >7*5 

II 2 

0 4 5 

>> >5.5 

>4 0,0 

'3 S8.“ 

419-402 ! 

1 13 19*916 



50’tO 



li 17,5 

18 3 

7 0,0 

6 59,0 

1 




Tbe tiMiio wppp 

lln-Q 

broorht 

roond to iba 

Poailiva aide. 

and thu« 

left for 





•*iOUt 

bnors. 


IlilQiVTiafiE-I-B/I-ltlliC’ll 

U>» apparntua 

n-aa touch ed. Tha 





tbar 

tubs*- 

nifi5n«2t 

WTPWnr 


ifrl 

ainguiar in 

crvaae in 





tho 

limr, Bud 

a CAn»i 

JamMa 

Nliffarenoe in ibr 


r«atinf 

point, for 





nhicb 

1 cannot 

aatutM- torii? ac couou 






103-10 

117*710 

119-950 



■t div. 118 

at div. 120 

hj div. ii8 

by div. 110 



idi 

Pm. 

ij.ji 

118-820 

"9'37> 

I .59 '>.5 

2 59 40 



473‘*7» 




107-54 

119-925 

3 7 45 

3 7 »o 

>5 45.0 

*5 49.0 





99 



'$ 3.5 

15 29 

7 5».5 

7 54.5 





131-50 

103-570 



at div. 102 

at div. 104 

bj div. 102 

by div. 104 



161 

N«S- 

74-»4 

102-715 

101-645 

3 »3 S*.5 

3 >3 4* 


16 11,0 

486178 I 


Iil-ss 

103-190 

102*575 

3> 57.5 

3* 9 

16 n,o 




77-70 



40 11,5 

39 59 

* ‘.5 

• 5.5 

' 




77*70 

no- coo 
IJ3-750 
111*100 



at dir. 120 

at div. 115 

hf dir. tio 

by div. 125 




Pw. 

161-30 

86-20 

121*625 

121-925 

121-275 

3 4* >9 
5* 43 

3 48 47.5 

5« “.5 

■5 5*.5 

16 1,5 

479-932 




158-00 



4 4 *7.5 

4 4 49 

r 7 59.»5 

* 0,75 





158*00 

107-950 

1C4-XIO 

107*530 



at div. 105 

at div. no 

br dir. 105 

bydiv.no 


T-45'91 

164 


57*90 

150-51 

106*080 

105*870 

>05*975 

4 >3 » 

*» 5 

4 11 4«.5 
21 22 

'* '5.5 

i6 13,0 

4*7-506 

U»i9‘l7p 



64’ 54 



»9 >7.5 

»* 59.5 

» 7.75 

~S 6,50 


Marrb 5 



108-50 




at dir. ii6 

at div. 117 

bj div. 116 

by div. 117 


1 T-4J-70 

165 

Pm. 

113-70 


116*140 

ti6'oio 

9 43 3*.S 

9 43 57 



455'7*» 

! B-19S60 

ioS-86 

115-4*0 

115-880 

SO 55 

50 34 

>4 3'. 5 

»4 34,0 



111-10 



58 10 

5* 31 

7 >5.75 

7 >7.00 





121*10 

100-850 

91-950 

99-630 



Bi div. 98 

at div. 100 

hy div. 98 

by div. 100 



i66 

Nog. 

79'6 o 

118-30 

99-900 

99190 

99 595 

10 5 49 

12 36 

10 5 36 

12 50 

14 i8.o 

14 16,0 

428-203 




80-96 



20 7 

19 51 

7 ..O 

7 8,0 





80-96 

112-370 



at div. 1 to 

at div. 115 

by div. no 

by div. 115 



J67 

Pos. 

143 -7I 

1 14**90 

113-330 

113-3*0 

10 27 14 

10 27 36 


14 19,0 





84I0 

113-430 

34 5..S 

34 33 

'4 

431’931 




140-34 




4* 39.5 

41 5 

7 i».7S 

7 >4.50 




140' 34 

99-420 

97-250 

99-900 



at div. 95 

at div. 100 

bjdiv. 95 

by div. 100 


, 

16S 

Sig. 

Si'SO 

136-00 

9*'31S 

9*'S75 

9»-45S 

10 49 3* 
56 36 

10 49 21 
56 54 

>4 55.5 

>4 5*.*: 

44.’7'4 




63*80 



>1 4 33.5 

»* 4 >3.5 

7 *7,75 

7 »..»S 





65-80 

116-150 

121-350 

ijc-450 



at div. 115 

at div. 120 

by div. 115 

by div. 120 


Cuntimivd. 

■69 

I'M. 

168-50 

74-10 

166-70 

1 18-750 
120*900 

119*15 

>> *> 57.5 
10 2 

*7 >».5 

II 11 12 
19 46 
17 29 

*5 

7 37.5 

>5 >7.0 

7 ' 3»,5 

45*’4‘5 


Digitized by Coogle 


























4“* Sbhies continued. — 2-inch Zinc balls, with bifilar silk lines; distance = ‘I?? inch. 


XVII 


1841. 

No. 

Pochkm 
of llw 

JHajoe*. 

Kxtrrrac 

Piriiiuna 

«>b«crTctl. 

} 9 i Mcaii. 

2nd MtMin. 

Srd Mean. 

Observed 

■i N 

N 

for Mean 

Hexing 

Point. 

Point. 

h m a 

h in • 

mil m » 

T = 44 -i 5 
I)«.z9‘7i6 

170 

Neg. 

i 66 ' 7 o 

47'30 

i6i'6o 

54'50 

107*000 

104*450 

108*050 

105*715 

106*150 

105*987 

at div*. 105 

" 35 3* 
misled. 

5> »3 

at dir. i lo 

0 35 <9.5 

mhtaed. 

5< 9.5 

bj* dir. 105 

15 51,0 
' 7 55.5 

by dir. i lo 

JL. 

7 55.0" 

* 

475*401 

March 6 
'T-4S-75 
n*»i9‘8oo 

T •«46'oo 
B‘»29'85c 

171 

Neg. 

99* 00 
81*48 
98*10 
8i*co 

90*240 

89*790 

90*050 

90*015 

89*910 

89*967 

at die. 89 
9 41 16 

49 *9 
57 36 

at dir. 90 
9 41 9 

49 46 
57 18 

by dir. 89 
15 10,0 

by dir. 90 

9.0 

4 54. 5 '7 

7 35.0 

7 34.5 

17* 

Poe. 

81*00 

119*90 

So*io 

117*50 

105*950 

105*050 

105*850 

89*400 

87*800 

90*115 

105*500 

104*450 

104-975 

at dir. 104 
10 5 5 

>3 3 

10 39 

at div. 105 
to 5 1 1 

57 

10 45 

b}* dir. 104 

'5 34.0 
7 47.0 

by div. 105 

15 3,*.r> 

7 47." 

467,000 

'73 

Ntg. 

117*50 

51*30 

114*30 

56*13 

88*&co 

89*012 

SS*8o6 

at dir. 85 
10 18 58,5 
36 15 
44 5» 

ut dtr. 90 
10 28 39 
36 35»5 
44 19.5 

by div. 85 
'5 53.5 

by dir. 90 
<5 5«-5 

475.608 

7 56.75 

7 55.»S 

'74 

Poe. 

56*15 

157*80 

64*60 

154*10 

106*975 
1 1 1*100 
1C9350 

109*087 

1 10*275 

109*681 

at dir, 105 
10 51 39 

It I 11,5 

8 48 

at dtr. 1 10 

10 51 54 

11 0 56 

9 5.5 

by div. 105 

16 9,0 

8 4,50 

by dir. i lo 
16 11,5 

* 5.75 

485,670 

«75 

Neg. 

154*10 

36*16 

147*00 

43‘30 

95*iSo 

91*630 

95*150 

93-405 

93*390 

93-397 

at die. 90 
" '7 36,5 

*5 *5 
33 5*.5 

lit div. 95 
II 17 23 

15 39 

33 43 

by dir. 90 

16 11,0 
8 1 i.o 

by dir. 95 

16 10,0 
S 10,0 

490,321 

( 

176 

Poe. 

4330 

176*40 

54*80 

167*70 

109*850 

115*630 

111*150 

111*715 

113*415 

113*075 

at dir. 1 10 

" 41 3.5 

50 *5.5 

5* 3'.5 

at dir. 115 
It 41 15 

SO il 
58 46 

by dir. no 

16 i8,o 
8 14,0 

by dir. 115 
16 31,0 

" 8 ~'5rr 

494.9** 

March 7 
T=48'1 i 
30*094 

Continued. 

177 

Ncg. 

100*30 

81*00 

97*70 

81*90 

90*650 

89*350 

89*800 

90*000 

«9'S75 

89*787 

at dir. 89 
9 44 38 

5i 3' 
10 1 27 

at div. 90 
9 44 11 
51 50 

10 1 7 

by div. 89 
16 49,0 

by dir. 90 
>6 46,0 

503,310 

s i 4.5 

8 23,0 

I7S 

Pm. 

81*90 

136*70 

87*70 

109*300 
1 12*200 

110*750 

Here 

1 10*750 
1 Wits 

ut dir. 109 
10 10 4 

18 56 

int€mt|Xrd 

at dir. ill 
10 10 16 

18 43 
Tor un hour. 




179 

Ncg. 

127*60 

67*20 

I2J*92 

71*10 

97*400 

94*560 

96*510 

95*980 

95-535 

95-757 

ul dir. 95 
II 16 17 

34 *3 
41 45 

at div. 100 
II 15 51 

34 52 
41 14 

by div. 95 
16 s8,o 

by dir. ICO 

493,611 

. 8 14.0 

8 11,5 

180 

Pol. 

71*10 

153*60 

78*31 

146*50 

111*350 
115*960 
1 11*410 

114*155 

ii4-'85 

114*170 

at dir. 110 
II 50 56 
59 44 
0 7 13 

at dir. 1 15 
II SI IS 

59 »3 
0 7 46,5 

by dir. 1 10 

16 17,0 
8 13,50 

by dir. 115 

'6 3'. 5 
* '5.75 

493.376 

181 

Neg. 

146*50 

47-54 

136*74 

55‘“4 

97*010 

91*140 

95*890 

94*580 

94*015 

94*197 

at dir. 90 
0 16 21 

14 6 

3» 5» 

at dir. 95 
0166 
»4 » 3.5 
3 * 3».5 

by dir. 90 

16 30,0 
8 15,00 

by dir. 95 

i6 26,5 
* '3.»5 

493.496 


Royal Astros. Hoc. Vol. XIV. c 


4'^ Sebies continued. 2-inch Zinc balls, with bifilar si/h lines; distance s *177 inclu 


xviii 


1841 . 

Bo. 

pMlUon 
of Um 
Mmoo* 

Kxtrnne 

IHtlMOII* 

irfMorved. 


2ud aicu. 

Xn.1 Mmi, 
or K*f»UQj{ 

Obwmtd TIntM. 

2 s 

a 

fnr Mean 
KeMiiat 
Pudat. 

b m • 

h m • 

m ■ 

m • 

Continued. 

T-4900 

B«30‘ix4 

■ 8x 

P06. 

5504 

164*90 

66*10 

155*12 

109*970 

115*500 

110*610 

112*735 

113055 

112*895 

etdlT. tio 
0 40 53 
49 »» 
57 *7 

at dir. 115 
0 4 > 7.5 

49 * 

57 34.5 

br dir. 110 
16 24,0 

by dir. 115 
16 17,0 

491,868 

* »».o 1 8 13.S 

%Urch 8 

T “$r?o 
B» 30-428 

T-S »'55 

It** 30*412 

183 

Vom , 

122*40 

123*14 

122*820 


122*820 

llie are too 




■ 

184 

N.(t. 

123*24 
82*20 
1 |8'20 
82*90 

102*720 

100*200 

100*550 

iot‘460 

100*375 

100-917 

■( diT. too 
10 s 4 t 
13 46 
11 H 

at dir. 102 
S » 4.5 
>4 3 

« 5 

br dir. 100 

16 4J.0 
8 H.50 

by dir. 102 

>. _ 4 o.S_ 
8 20,25 

500,927 


Poft. 

82*90 

152*00 

87*60 

146-40 

*17*450 

119*800 

217*000 

118*615 

118*400 

118-511 

atdir. 118 
10 31 6 

39 33 
47 5 > 

■t dir. 110 
•0 3 > > 5.5 

39 *1 

48 9 

by dir. 118 

16 52,0 
~8 26,0 

by dir. 120 

L® S’-s. 

8 . 6,75 

506,192 

186 


146-40 

SJ-M 

ljJ-30 

60*50 

200*140 

96*090 

99*400 

98*115 

97*745 

9 r 93 ° 

at die. 95 
10 56 46,5 
»» 4 4*»5 

*3 33 

at dir. 100 
10 56 29 

ti 5 7 

13 22 

brdir.95 

16 46.5 
■ 8 13,15 

br dir. 100 

t6 41,0 

8 21,50 

5 M .»*5 

187 

Poe. 

60*50 

168-34 

69*80 

Horn 

114*420 
1 19*070 

I wu 

116-745 

iotmupl 

116-745 
ed for 

at dir. 115 
11 11 48 

10 > 3.5 
alwre «n hour. 

at dir. 120 
11 22 2,5 
»9 57 




188 

P02. 

136*80 

99 ‘C 4 

* 33-40 

117*920 

116*220 

117*070 

127*070 

at dir. 115 

0 53 >3 
2 0 54 

at dir. 110 

0 5 * 3 >.S 
> > 39.5 




189 

Xeg. 

133*40 
63*40 
1:6*50 
69* 10 

»a-9oo 

9 i' 45 ° 

97-800 

97*75 

96*6x5 

96-900 

at dir. 95 

> 9 S ».5 

>7 4975 
26 23,5 

at dir. 190 
1 9 29 

18 15 

»5 55.5 

by dir. 95 

16 31,0 
8 15,5V 

by diT. 100 

16 26.5 
' « ”' 3 . 8 ! 

494,^45 

Mareb 9 
T -51-77 

U- 30 ' 4 S« 

Cootiuned. 

190 

N«e, 

92*50 

91*90 

92*200 


92*200 

1'fae arc too 

aoudl fur 

obarrring 

tbr time. 

■ 

191 

Poo. 

91*90 

120*00 

93*10 

1 17*50 

105*950 

106*550 

105*300 

106*250 

105*915 

106*087 

at dir. 106 

9 57 36 
"> 4 43.5 

11 SI 

at dir. 107 
9 57 45.5 
*0 4 33 

12 2 

bjdir. 106 
14 M.o 

by dir. 107 
■4 '‘,5 

4 » 7 ,S *5 

7 7.50 

7 8,»! 

192 

N.*. 

117*50 

66*00 

113*00 

69*00 

91*750 

89*500 

91*000 

90*625 

90*250 

y >'437 

at dir. 90 
10 19 20 

26 23 
33 33.5 

at dir. 92 
10 19 9 

26 35 
33 »* 

br dir. 90 

j 4 _ 

7" 6,75 

by dir. 92 

14 12,0 
7 6joo 

426,586 

*93 

Poo. 

69*00 

237-88 

73 ' 5 » 

235*40 

103*440 

105*700 

103*460 

104*570 

104*580 

1 C 4-575 

at dir. ICO 

>® 40 33.5 
4 * 27 

54 44.5 

at dir. 105 
10 40 55 
47 $6 

$5 7 

by dir. 100 

14 1I9O 
~7 5,5 

by dir. 105 

14 2490 _ 

7 ■ 7,0 

426,872 


Digitized by Google 

















































4“' Series continued.— 2-incli Zinc balls, with bifilar silk lines; distance = ’177 inch 


XIX 


1841 . 

No. 

PotmoD 
of the 
.MaMicf. 

Rxtremo 

Diriiioiw 

lat M«*n. 

2ml M«tn. 

3 rd Mean, 

Obterretl Time*. 

3 N 

N 

for Mean 

point. 

h m » 

h m ■ 

m • 

m A 

Point . 






CoQtiuutfd. 



'33-40 

90-800 

87-650 

90-010 



at dir. 85 

at div. 90 

by dir. 85 

bv div. 90 

• 


•94 

Neg- 

48*20 

I 27'»0 

89-225 

88-830 

89-027 

11 2 35 

9 ' 7,5 

11 2 18,5 

9 34,5 

14 19.0 

14 17,0 

428,695 




52-92 



16 54 

'6 35,5 

7 9,5 

7 M 



• 9 S 

Boa. 

52*92 

150*90 

101*910 

105*210 

103-560 

103*710 

at dir. ICO 
11 23 49,5 

at dir. 105 
" *4 3,5 

bj? dir. 100 

by dir. 105 




59-5* 

102*510 

103-860 

31 22 

3 ' 7 

'4 *',5 

•4 * 3,5 

43 ', 49 * 




'45-50 



38 1 1 

38 27 

7 to , 75 

7 ",75 




145-50 




at dir. 85 

at div. 90 

by dir. 85 

by dir. 90 



196 

Neg. 

35-70 

138-30 

87-000 

90-400 

88-800 

8S-700 

88-750 

" 45 53,5 
5 * 47 

11 45 41 

53 3 

'4 37.0 

14 

437,750 




42-50 



0 0 30,5 

0 0 16 

7 18,5 

7 ' 7,5 




42-50 

103-550 

IC9-620 



at dir. 105 

at dir. 110 

by dir. 105 

by dir. 1 10 



'97 

Poa. 

164-60 

106-585 

107-812 

0 7 47 

0 7 59 

14 46,0 





54-64 

108-460 

109*040 

15 

15 10 

14 47.5 

443 , 4 ** 




162-28 



33 

22 46,5 

7 * 3,0 

7 13,75 





162-28 

96-140 



at dir, 90 

at div. 95 

by dir. 90 

by dir. 95 



19$ 

Neg. 

30*00 

155*20 

92-600 

96-200 

94‘370 

94-400 

94'385 

0 30 33,5 
37 S' 

0 30 22,5 
38 3 

'5 t 7 .S_ 

15 t6,o 

458,09* 




37-20 



45 5 ' 

45 3*, 5 

7 38,75 

7 38,0 





Hero 

I WA 4 

interrupt 

pd Tor 

nearly an hour. 







125-20 

91 - 4 C 0 



ut dir. go 

at dir. 95 

by dir, go 

by dir. 95 



'99 

Ncg. 

57-70 
1 19-80 

88-750 
9 '-250 

90*100 

90*000 

90*050 

1 49 56 
58 12 

1 49 33 . 
58 3 * 

'6 37,0 

i6 32,0 

498,475 




62-70 



2 6 33 

2 6 5 

8 18,5 

8 16,0 





62-70 

107-950 
1 12-250 
109-650 



at dir. i lo 

at dir. 115 

by dir. 1 10 

by div. 115 



SCO 

Poa. 

'53-20 

71-30 

1 10*100 
110*950 

110-525 

2 15 6,5 

13 * 3,5 

2 15 24 

*3 4 

16 32, c 

16 36,0 

496,434 




148-00 



3 ' 39 

32 0 

8 16,25 

8 iS,co 





148-co 

94-140 

89-890 

93-400 



at dir. 90 

at dir. 95 

by dir. 90 

by dir. 95 


T=5jmo 

201 

Nog. 

40-28 

139-50 

92-OIS 

9'-645 

91-830 

2 40 '*,5 

48 21 

» 40 3,5 

48 37 

16 34,0 

16 31,5 

496.543 

B- 30-424 



47-30 



56 5 *. 5 

56 35 

8 17,00 

8 ' 5,75 


March lo 












T -52-13 
B — 30-500 

202 

Ncg. 

92*80 

91*20 

92*OCO 


92*000 

The arc too 

aroall for 

obeerving 

the time. 





91-20 

104*700 



at dir. 104 

at dir, 105 

by div. 104 

bv dir. 105 



203 

Poa. 

Ii8-20 

105*190 

103*990 

104-945 

104-767 

10 0 15,5 

10 0 25 

'4 ',5 






92 18 

104-590 

7 30 

7 20 

14 3,0 

4 *', 3*5 




115-80 



14 17 

14 28 

7 0,75 

7 '.50 





115-80 

90-800 

88-400 



at dir. 88 

At dir. 90 

by dir. 88 

br div. 90 



204 

Neg. 

65-80 

89-600 

89-3S5 

10 21 45 

to 21 34 



4*0,558 



1 1 I*CO 

89-940 

89-170 

28 31 

28 43 

14 2,5 

'4 0,5 




68-88 



35 47,5 

35 34,5 

7 «,»S 

7 0,25 





68-88 

101-640 



at dir. 100 

at dir. 105 

by dir. 100 

by dir. 105 



205 

Poa. 

134-40 

103-840 

102*740 

101*707 

10 42 40 

»o 43 0.5 

'3 56,5 


419,062 

Contioaed. 


73-28 

101*510 

102-675 

50 0 

49 38 

«3 59.5 



129-74 



56 36,5 

57 0 

6 58,25 

6 59.75 



XX 4'* Series coutinued. — 2-inch Zinc, balls, with bifilar silk lines ; distance * *177 inch. 










IN 

N 

1841 . 


PfMltWw 

F.ttrcme 


. . 

Inl Mean. 





tbr Mean 


tiftbe 

Irtviaion* 








Heatlnc 
























^ CoDt)DU»d. 



119*74 

89*410 

86*050 

88*500 



It dir. 85 

at div. 90 

bjdiv.85 

by div. 90 

• 

j 

xo 6 

N<^. 

49*10 

113*00 


87-505 

** 4 4.5 

to 48.5 

to 3 40,8 
ti 7 

14 1.0 

*1 59.0 

410,149 




54*00 



18 6,5 

*7 47 

7 1,0 

‘ S9.S 





5400 

99-460 

101*500 



at dir. 100 

at div. 105 

by div. 100 

bydiv, 105 



ao7 

To*. 

i44’9» 

6008 

100*980 

101*010 

101*000 

II 15 4.5 

3* * 

II 15 19 
3* S»95 

'3 !*.i 

14 1,0 

4'9rS®® 




139*00 




39 3 

39 

« S9.>5 

7 0.50 





13900 




at dir. 85 

at dir. 90 

by div. 85 

by div. 90 



108 

n«b- 

37’ *4 
131*80 

84-470 

87-530 

86*1-0 

86*000 


II 46 15,5 

53 '» 

11 46 1,5 

S3 

<4 S'® 

*4 3.® 

4*».»73 




41-»6 



0 0 10,5 

0 0 5,5 

7 *.5 

7 *.S 





4J'»6 

98-790 

103*030 


mu 

at dir. 100 

ai div. 105 

by dir. 100 

by div. 105 



209 

Po*. 

154*31 

5**74 

100*910 

101*675 

101*191 

0 7 *7.5 

14 40 

0 7 39.5 

14 16, 5 

»4 M'S 

*4 *S.$ 

4>7.'K« 




■4* 90 




11 41 

11 55 

7 *.7 5 

7 7.75 





148-90 




at dir. 85 

at div. 90 

bydiv. 85 

by div. 90 



210 


31*40 

141*90 

87-150 

91*850 

88*650 

90*000 

89-315 

0 19 13,5 
36 If 

0 19 1,5 

36 *395 

14 4*-t 

>4 4*. 5 

443.3*5 




41*80 



44 » 

43 48 

7 *4.*S 

7 »3.»5 





43'8 o 

106*790 

113*740 

111*740 



at dir. 1 10 

at dir. 115 

by div. no 

bydiv. 115 



111 

Poi. 

170-78 

56-70 

110*165 

111*740 

111*501 

0 51 21 

58 54 

0 5* 3».5 
5* 4* 

»4 53'5 

*4 5S.O 

44.. 97 5 




i46*?8 


I 6 14,5 

' « >7.5 

7 1..7S 

7 »7.S® 





166*78 

00*0qo 



at dir. 95 

at div. 100 

by div. 95 

by dir. 100 



All 

Ni^. 

31*40 

15910 

95150 

97*8 co 

97*170 

96*515 

96-847 

* *4 7.5 

>* 4*. 5 

I 13 56.5 

»* 53 

15 31.0 

>5 3®.5 

465.7*3 




36-50 


*9 39t5 

19 17 

7 46,00 

7 45.a5 



113 

Pm. 

36-50 

i8r86 

109*180 

115*680 

110*350 

111*430 

111*711 

at div. 1 10 
* 37 40 

at div. 115 

* 37 5* 

bydiv.no 

by div. 115 

481,680 

T»5»'17 

49*50 

113*015 

45 43 

45 3* 

16 1,0 

I* 4.5 

B — 30*468 



171*10 


53 4* 

53 55.5 

8 1,00 

8 1,15 


March 11 
r-si -57 
B«30'5i6 

AI4 

Po». 

113*40 

113*30 

113-350 

■ 



amall (or 

obavrving: 

tba tiinv. 





113*30 

99*100 

97*800 

99-390 



at div. 98 

at div. 99 

by div. 98 

by div. 5^ 



IIS 

Keg . 

85*10 
no* 50 

98*500 

9*’595 

9S'S47 

9 59 16 

10 6 i8,5 

9 59 16 
10 6 39 

14 18.0 

14 16,0 

433.453 




88*18 



*3 54 

*3 4» 

7 14.0 

7 13.0 



liS 

Pof. 

8S'i8 

136*00 

91*60 

111*140 

114*300 

111*140 

113*120 

113*170 



at div. 114 
to 11 8 

18 0,5 

bydiv. Ill 

by div. 114 

14 8,0 

4,1,518 








35 '4 

7 *.75 

7 3.0® 





131*88 




at dir. 96 

at div. 98 

by div, 96 

bv div. 98 



*17 

N«^g. 

67*18 

114*30 

95-790 

98*300 

97*685 

97-045 

97'3«S 

10 41 18,5 
49 »4 

to 41 10 
49 33.5 

u 10.5 

*4 >.5 

414,568 

CdQtinoed. 



71*30 



S« 39 

56 18, 5 

7 S.aS 

7 4.»5 



Digitized by Coogle 














































































4“' Series continued. — 2-inch Zinc balls, with bihlar silk lines; distance = '177 inch 


XXI 


1841 . 

< 

No. 

Poiitkin 
of the 

Extreme 

DlrUionn 

obterreU. 

l«t Mc*n. 

3 nd Mc*n. 

3 rd Meiin. 

Obeerred Time*. 

2 N 

s 

for .Mean 

Puint. 

h m • 

h m a 

m • 

m 9 

Reding 

Point. 

CoDtinued. 



72-30 




at dir. 105 

at dir. 1 10 

by dir. 105 

by div. no 

. 


iig 

Po». 

>+$’ 3 » 
77 - 50 

111*410 

108*150 

110*110 

109*780 

109-945 

3 31.5 
11 10 

II 3 50 

10 50 

>4 >,S 

>4 5,0 

422,481 




138-80 



»7 33 

>7 55 

7 0,75 

7 *,50 





138-80 

96-150 

91-700 

94-.500 



at die. 90 

at div. 95 

by dir. 90 

by div. 95 



219 

Neg. 

5 V 50 

129*90 

93*915 

93*100 

93-512 

" *5 » 5.5 
31 56 

>> *4 59,5 

3 * > 3,5 

'4 7.0 

>4 3.5 

422,271 




59-10 



39 **.5 

39 3 

7 3,50 

7 1,75 



120 

Po». 

59-10 

149-90 

63-50 

104*500 

106*700 

105*600 

105*050 

105-325 

at dir. 105 
'» 46 > 7,5 
53 > 9.5 

at dir. i lo 
11 46 32,5 

53 4 

by dir. 105 
>4 3,0 

by div. 1 10 
>4 4.5 

4*>,549 




143-30 




0 0 20^5 

0 0 37 

7 ',50 

7 *,*S 


T = si-S 3 

121 

Nng. 

■ 43 ' 3 «> 

38-90 

136-72 

91*100 

87*810 

* 9’455 

88-835 

89-145 

at dir. 85 
0 7 3^,5 

>4 >4.5 

at dir. 90 

° 7 * 3,5 

14 28 

b)' div. 85 
M 57 »o 

by dir. 90 
»3 55.5 

417,878 

B = 30-490 



43-00 




»> 33,5 

21 19 

6 58,50 

6 67,75 


March 12 












T- 50-7 1 
B= 30-396 

221 

Nsg. 

94-10 

93 ’-t 4 

93-90 

93'770 

93-670 

93-720 

93-720 

Th* mo loo 

Ainall for 

observing 

the time. 





93-90 

106-510 

106-660 

105-310 



at die. 106 

at dir. 107 

by div. 106 

by div, 107 



“3 

Po». 

119*12 

9+*2o 

106-585 

105-985 

106-285 

to 9 6 

16 1 1 

9 > 5,5 
16 0 

14 4,0 

14 6,5 

4*».356 




1 16-42 


23 10 

23 22 

7 2,00 

7 3 , *5 



224 

Neg. 

116-42 

67-50 

110*32 

91-960 

88-910 

90-910 

90 ' 43 S 

89-910 

90-172 

■t dir. 90 
■ 0 30 20 
37 *» 

at dtr. 92 
10 30 9 

37 35 

by dir. 90 
•4 4,0 

by div. 92 

14 1,0 

4»i,*7> 




71-50 


44 *4 

44 >o 

7 ».o 

7 0,5 



“5 

Pos. 

71-50 

133-50 

76-46 

102*500 

104*980 

103-740 

103-880 

103-810 

at dir. loa 
10 51 26 

58 40 

at div. 104 
S« 34 , S 

5* 30,5 

by div. 102 
n 55,0 

by div. 104 

>3 56.5 

418,179 




129*10 



II $21 

■1 5 31 

6 57.50 

6 58,25 





129*10 

90-550 

86-850 

89-550 



at dir, 85 

at dtv. 90 

by dir. 85 

by dir. 90 



226 


52*00 

121*70 

88*700 

88*200 

88,430 

It 12 49 

»9 iS»S 

It 12 31,5 

>9 45 

14 22,5 

'4 18.3 

429,870 




57'40 



*7 '>.5 

26 50 

7 «',*S 

7 9, *5 





S 7 ' 4 ° 

100*340 



at dir. 100 

at div. 105 

by d:v. lOO 

by div. 105 



227 

Pos. 

143-28 

61-80 

102*540 

99*750 

101*440 
101* 145 

101*292 

11 33 40 

40 45 

" 33 55,5 
40 29 

13 56.0 

13 5 *.o 

418,258 




137-70 


47 36 

47 53,5 

6 58,0 

6 59,0 





137-70 

87-650 

84- 050 

85- 950 



at dir. 85 

at div. 90 

by dir. 85 

by div. 90 



128 

Xeg. 

37-60 

130-50 

85-850 

85-000 

* 5 * 4*5 

M 54 45 
0 1 38 

” 54 3 * 

0 1 52 

13 52.0 

>3 50,5 

4 > 5,936 




41-40 


* 37 

8 21,5 

6 56,00 

6 55, >5 





41-40 

96*860 
ICO* 390 
97*080 



at dir. 95 

at dir. loo 

by div. 95 

by dir. too 



229 

Pos. 

152-31 

48-46 

98-625 

9 *' 7 J 5 

98*680 

0 15 36 
22 58.5 

0 1 5 48 

22 45 

14 9,5 

14 >«,5 

425,486 

Continaed. 



145-70 



*9 45,5 

*9 59,5 

7 4-75 

7 5,75 



xxii 4’^ Sbrie8 continued.— 2-inch Zinc balls, with bI6lar silk lines; distance *= *177 inch. 


1841. 

No. 

PcmUWu 
of (he 
Matoc*. 

Kitrnne 

l)i*Miucw 

otaarrod. 

in 

Tml X«wi. 

3rd Mean, 
or Rracuif 
I'olnl. 

OtHtrrrofl Tlom. 

IN 

N 

for Titan 

RmmOm 

Paint. 

h m • 

a m t 

tn ■ 

n a 

CoDtioued. 

T»50-So 

30*374 

130 

N-g. 

145-70 

16*10 

139*64 

33*4« 

65-950 

81*910 

86*510 

*4-435 

84*710 

*4'577 

at dir. 80 
0 37 »1 
44 ■* 
5> s.S 

at dir. 85 
0 37 >>.5 
44 >»>5 
5' 49 

bjr dir. 80 
*4 39*5 

by dir. 85 
»4 3?.5 

438.835 

7 '9.75 7 '8.75 

March 14 
T= 50-67 

T-> 50*61 
8 — 30*360 

131 

Po. 

99*70 

113-51 

ioo*Bc 

111*50 

106*610 
107* 160 
106*650 

106*885 

106-905 

106*89$ 

at diT. 106 

9 45 
5* 5* 
59 5 

at dir. 107 
9 4S 4> 
$1 31 
59 a* 

by dir. 106 

J3 43.0 
5'. 5 

by dir. 107 

13 _4*.o_ 
‘ 53.0 

410, 84J 

H 


111-50 

73*94 

108*40 

77-46 

93*110 

91-170 

91*930 

91-195 

91-050 

91*111 

at dir. 91 
10 6 47,5 

»3 5* 
20 54 

at dir. 93 
10 6 40,5 

'3 59 
10 45 

br dir. 91 

•4 ‘.5 

7 3*»5 

by dir. 93 

*4 4.5 

7 ».»S 

413.118 

*33 

Pot. 

77*46 

131-90 

81*90 

119*00 

105*180 

107*400 

105*450 

106*190 

106*415 

106-357 

at dir, 106 
■0 >8 7.5 

35 * 

4» > 

at dir. to8 
10 i8 17 
34 57 
4» *1.5 

by dir.ic6 
* 57.«5‘ 

by dir. 108 

•3 56.5 

6 58,15 

4'7.4i8 

»34 

Ncg. 

119*00 

56-90 

111*10 

6f'io 

91-950 

89-550 

91-700 

91*150 

90-615 

90*937 

at dir. j|0 

10 49 169$ 
$6 to 

11 3 16 

at dir. 95 
to 48 58 

5 ^ 30.5 

it 1 54 

by dir. 90 
*3 59.5 

. 59.75 

by dir. 9$ 

.'3_ 

6 58,00 

4'9f4** 

»35 

Pot. 

6i’io 

14J-9. 

65-60 

138*18 

101*550 

104*750 

101*890 

103*650 

103*310 

103-485 

at dir. too 
11 10 8 

17 »*.$ 
»4 3 

at dir. 105 
It 10 14 
17 t» 
*4 »*.5 

by dir. too 
J3 .S3.o_ 

* 57.50 

by dir. 105 

A 1 _ 57 lS_ 
6 5«.75 

4'8,37' 

436 

Srf. 

138*18 

41*10 

130-80 

45*40 

89*690 

I6'oco 

88*100 

*r»45 

•7-050 

«7’447 

at dir. 8$ 

11 31 16 

niaacd. 

45 '9*5 

at dir. 90 
11 31 11 

miaaed. 
45 4 

by dir. 8$ 
■3 53.5 

* 56.75 

by dir. 90 

■3 5*.o 
6 56,00 

4'b.3*3 

5“' Series. — 2 -incu Gluts balls, witli bifilarWM lines; distance = -177 inch. 

March 15 
T-4J-00 
8—30*161 

ContinDMl. 

*17 

Poa. 

97*30 

108*40 

9900 

107-00 

101*850 

103*700 

lOJ'COO 

103*175 

103*350 

103-311 

Mt dir. 103 
9 57 49 
10 4 9 

9 53 

ax dir. 104 
9 5* " 
*« 3 45 

10 11 

by dir. 103 
** 4.0 

6 I4O 

by dir. 104 

11 11,0 
* 5.5 

363.091 

»3« 

Ncff. 

107-00 
80* 88 
104*11 
81*14 

93*940 

91*550 

93*130 

93*US 

91-890 

93-067 

ml dir. 93 
10 16 19 

11 13 

»* 9.5 

at dir. 94 
10 16 10 

11 13 
»7 59 

by dir. 93 

" 50.5 
5 55**5 

by dir. 94 

11 ♦»'° 

5 54,50 

35S.*oo 

439 

Pot. 

81-14 
110*80 
86-46 
t 16-61 

101*510 

103*630 

101*540 

101-575 

101-51$ 

101*580 

at dir. toi 
10 34 25 
40 31 

46 15 

at dir. t03 
10 34 3t 
40 15 
4* 3».5 

ISm 

by dir. 103 

» '-S- 

6 0,75 

360.435 

140 

Nag. 

1 16*61 
69*70 
110*70 

71*40 

93-160 

90*100 

9**55<» 

91-680 
90 87s 

91-177 

at dir. 90 
'o 5* 43.5 
5* »S 
** 4 8».5 

at dir. 91 
*0 5* 31.5 
5* 3* 
” 4 '9.5 

by dir. 90 

II 48,0 

5 54.0 

by dir. 91 

1 1 46,0 

5 53.0 

353,361 


Digitized by Coogle 





































5** Series continued. — 2-inch Gla^ balls, with bihlar silk linos; distance ~ *177 inch, xxiit 


1841. 

No. 

OmHIoo 
of the 
Mmm*. 

Kstretne 

Dlvtafciiu 

obMrrod. 

Mmh. 

Iml Mtsaa. 

Snl Mem, 

Oh«err«4 Time*. 

IN 

N 

fnr Mean 


h m ■ 

h m ■ 

m • 

td * 

Kmltna 

Point. 

Continued. 



71*40 

98*100 

ioo'5$o 

97*500 



at dir. 98 

at div. too 

bj dir. 98 

bydiT. too 

• 


141 

Po*. 

114*00 

77*10 

99*375 

99*0*5 

99-100 

11 10 15 

16 35 

11 10 34 

16 15 

II 58,0 

12 0,0 

J59.‘oo 




117*90 



11 13 

»* 34 

5 59.0 

6 0,0 





117*90 

88*980 
84*980 
86* 800 



at dir. 86 

at div. 88 

bj dir, 86 

by dir. 88 


T -.915 


Neg. 

6o‘oS 

109*90 

86-980 

85*890 

16-435 

11 18 38 

•* 

54 31 

11 i8 30 
34 40 

II 54.0 

It $1,0 

15‘.7!3 

Botjo'iSo 



63-70 



40 31 

40 >» 

5 57,0 

5 S‘,o 


March tS 
T -50-65 

U-.9-941 

Hi 

Pot. 

101* )0 
111*50 
101*60 

106*900 
107*050 
106* 1 50 

106*975 

106*600 

106*787 

«i div. 106 
9 41 1 

47 4* 

at div. 107 

9 4* *7 
4? *3 

by div. 106 
11 16,0 

by dir. 107 
11 134O 

370.754 



109*70 



53 18 

53 5® 

6 8,0 

6 11,5 





109*70 

96-550 

94'44° 

94-890 



at div. 95 

at div. 96 

by div. 95 

by div, 96 



»44 

Nog- 

»3-40 

105-4! 

95*495 

94*665 

95-o»o 

10 0 1 

5 5**5 

9 59 5* 

10 6 3 

n 43oO 

M 41,0 

3S*.4*o 




*4- 30 



U 44 

II 33 

5 51.5 

5 50.5 





*4' 30 


103-645 

103-415 


ai div. 103 

at dir. 104 

by div. 103 

by div. 104 

1 


*45 

Pot, 

I1I*)0 

8?*68 

117*1* 

104*490 

101*480 

103*565 

to 18 1 

24 9 

30 4 

10 18 8 

14 1 

30 n,5 

12 1,0 

6 1,00 

'» 3-5 

‘ ‘.75 

3*', 474 




117*18 

95-«90 

90*710 

91*110 



at div. 90 

at div. 91 

by div. 90 

by djv.91 



146 

N'eg. 

70*50 
1 10*91 

91*300 

9*‘465 

91*881 

10 36 16 
41 6 

10 36 16 

4* *7 

11 0,0 

" 57,5 

358,814 




73'5» 



48 16 

4* 13.5 

6 0,00 

5 5*.7S 



*47 

Pot. 

7$*5» 

115*18 

78*46 

99*4CO 

toi‘870 

99130 

100*635 

100*550 

100*591 

at div. too 
to 54 18 
II 0 38,5 

at div. 101 
»o 54 37 
n 0 18,5 

by div. 100 
11 11,0 

by div. 101 
12 14,0 

366,196 




110*00 


6 40 

6 51 

6 6,0 

6 7,0 





110*00 

91*100 

87*000 



at div. 88 

at div. 90 

by div. 83 

by diT.90 


Tb 50*68 

148 

Nog. 

61*10 

111*80 

89*050 

*7-935 

88*491 

11 I) 3 
19 6 

11 11 55 

19 16 

11 13.5 

11 n.o 

3**,443 




4 s '94 



»5 >*.S 

15 6 

< 6,75 

‘ 5.50 


March 17 



100*00 

108*350 



at dir. 109 

at dir. no 

hr div. 109 

by div. no 


T-51-57 

*49 

Pot. 

116*70 

IC9-OI5 

109*161 

10 42 16 

10 42 35 




fiai 19*6)0 

101*70 

109*700 

lOQ'^OO 

5® 7 

49 46 

15 18,0 

15 31.0 

4*4, S»4 




115-90 




57 44 

58 7 

7 44,0 

7 46,0 





115-90 

94*400 

91*300 

93-650 



at div. 91 

at dir. 93 

by div. 91 

by div. 93 



150 


7i‘90 

109*70 

91*850 

9**475 

91*661 

It 6 11,5 

14 II 

n 615 
14 19 s 

'« 5.5 

16 3,0 

4S',9>3 




77*6 o 



11 28 

11 18 











at div. no 

at dir. 111 

bv div. 1 to 

by div. Ill 



*5* 

Po«. 

i)7*)o 

87*30 

107*450 

111*300 

'09'*75 
1 10*650 

110*261 

II 30 44 
58 4* 

** 3® 54.5 
38 *9 


'5 5»-5 

477>5« 




130*70 




4* 3«,5 

4‘ 5! 

7 $7,*S 

7 59,*5 





130*70 

97*000 

91*150 

96*500 



at dir. 94 

at dir. 96 

bydir.94 

by dir. 96 



*5* 

Neg. 

63-30 

111*10 

94-625 

94*575 

94-500 

54 53 
0 1 37 

“ 54 44 

0 » 47,5 

15 44.0 

15 40.5 

47‘,S‘3 

Continued. 



71*80 



10 37 

10 14,5 

7 5*. 00 

7 50.85 



Digitized by Coogle 




xxlv 5"' Series continued. — 2-iiich Glass balls, with bifilur silk Hues; distance = *177 inch. 


1841 . 

No. 

Poaltion 
of the 

Extreme 

IMrisioiui 

o))ftcrvc«). 

1 ft Mcu). 

2 od McAn. 

3 nl Me«n. 
orRe^tioft 
Point. 

Obferred Tiroes. 

2 N 

N 

for Mesn 
Reftinff 
Point. 

h ro f 

b m • 

m ■ 

m s 

CoDlinuM]. 

Tb>svc!0 

*53 

I’os. 

7I'8o 

> 44'44 

83S6 

IJ 5 ' 9 * 

108' 110 
ii 4-«50 1 
109-890 

III-I 35 
1 12*020 

111*577 

at dir. i lo 
0 iS 31 
16 36 

34 »4 

at dir. 115 
0 18 51 
*6 11,5 

34 44 

by dir. i to 

'5 43.0 
7 5 >.S 

by div, 115 

'5 5 *.o 
7 56,0 

» 

47 *. 9 >9 

»S 4 

Neg. 

' 35 ' 9 * 

6i'84 

114-70 

7>'74 

98-880 

93-170 

98'HO 

96-075 

95-745 

95-910 

at div. 95 
0 41 35 
50 **.5 
58 38. 

at div. 100 
0 41 14 

50 47.5 
58 9 

bydir.95 

16 3.0 

8 1.5 

by div. 100 

I. tt.o 
7 57.5 

480-771 

On notirinp (list tlie result of this day's obs<T»ations was somewhat differont from that of the two preceding days, I instituted 
another seriiM, in the course ol the present day, in order to see if Uie same tendeney existed. The following ex|>erimeiiU fully 
eontimi the accuracy of the preceding ones, on this same day. 

It is singular that, when the masses ore put in mution, the |ioiul of rest also moves considerably. This was notoriously the case 
in the present instance. In the preceding experiments on this dsy the point of rest had moved, as usual : but at the close 
of the exi>enmi>nls the loniun rod was returning to its fonuer position. Hut when the masses wore again put in motion, in 
the following ex|ierimeois, the point of rest again advanced. 

March 17 
T = 5V00 
11 = 19' 6x4 

t 

T -53'6i 
U = 19'6i8 

*55 

Neg. 

89-30 

95*4 

89-91 

92*270 

92*580 

9 *' 4*5 

91-415 

The arc too 

small for 

obiterring 

tbe time. 


156 

Pus. 

89-91 

1*5-91 

96-90 

111-68 

107*920 

111*410 

109*790 

109- 665 

1 10- 600 

110*132 

at dir. 109 
* 44 7 

5 * >3 
59 34 

at dir. 1 10 
* 44 >5 
5 * 3 

59 46 

by dir. 109 

>S_* 7 .o_ 
7 43.5 

by div, no 

15 3 '.o 
7 45.5 

465.764 

*57 

Neg. 

■11-68 
71-78 
115-31 
So- CO 

97 '* 3 ° 

93'550 

97-660 

95-390 

95-605 

95‘497 

at div. 95 
3 8 1 

>5 5 > 
13 58 

at dir. 96 

3 7 55 

15 58 

*3 49.5 

dir. 95 

IS_S 790 _ 

7 58.50 

by dir. 96 

>5 54.5 
7 57 , *5 

477.879 

158 

Fos. 

So-co 

140-80 

90-90 

133-60 

110*^03 

115*850 

I I 2 ' 2$0 

II3 I25 
1 14*050 

113-587 

at dir. i ii 
3 3 * 49.5 
39 54 
47 *5 

at dir. 1 14 
3 3 > 39.5 
39 4 * 
47 39.5 

by div. 1 11 
>5 35.5 

by dir. 1 14 
15 40,0 

469.5*5 

7 47.73 

7 $0,00 

*59 

Neg. 

133 60 

67-50 

123*12 

77*30 

100-550 

95-310 

ico-iio 

97-930 

97-760 

97-845 

•t dtr. 96 

3 55 5^,5 

4 3 16 

> I 47.3 

at dir. 98 

3 55 43 

4 3 36,5 

•> 34 

b)' div. 96 

*5 55.0 

7 57,5 

by dir. 98 

15 51,0 
7 55.5 

475.655 

160 

Fua. 

77 ' 3 ° 

146-18 

89-60 

136-90 

1 11*740 
1 17*890 
113*250 

114- 815 

115- 570 

115-191 

at dir. i 14 
4 >9 35 
*7 34.5 
35 15 

at dir, 1 16 

4 , >9 44 
17 14 

33 *8 

by div. 1 14 
15 40,0 

by dir. 116 
»S 44.0 

47 »,* 9 * 

7 50.0 

7 5 ».o 

March i8 
T- 51 -s, 
29*464 

Continued. 

i6i 

Fos. 

102 * XO 

Ilt'60 

I 02 ’ 6 o 

110*00 

106- 850 

107- 100 
106-300 

106-975 

106*700 

106-837 

at dir. ic6 

9 5 * 5 * 

58 40 
10 4 5 

at dir. 107 
9 3 * »7 

58 «3 

10 4 35 

by dir. ic6 

11 13,0 

6 6,5 

by dir. 107 

11 18,0 

6 9.0 

368,591 

161 

Neg. 

1 10-00 
8i-8o 
106-10 
84-10 

96-400 

94 ‘ 45 ° 

95-150 

95 ' 4 *S 

94-800 

95 'n* 

St dir. 9^ 

10 10 46 

16 45 

** 45.5 

at dir. 96 
to 10 37 
16 55 
1* 35 

by dir. 95 
5 59.73 

by dir. 96 

ij 58.0 

“ 5 59.00 

359,666 


5"’ Skries continued. — 2-inch Glass balls, with bifilar silk lines ; distance = *177 inch 


XXV 


1841 . 

No. 

PoftIUon 
of th^ 
Mas*cj. 

Extreme 

Divifion* 

oh>cr\c4t. 

I ft Mean. 

2nd Mean. 

3rd Moan, 
or Renting 
Point. 

Obterred Tlmca. 

2 N 

N 

for Mean 
Hefting 
Point. 

h m a 

h m • 

m % 

m ■ 

CoDUBuecl. 

T = 51-63 
])wi9‘50o 

163 

Pos. 

$4‘20 

I22’90 

* 7-34 
1 ig'90 

103*550 

105*120 

103*110 

> 04 ' 37 S 

104*120 

104*250 

at div. 104 
10 29 3 

mis 3 od. 
41 16 

at dir, 105 
10 29 9,5 

missed. 

4> 23,3 

hr dir. J04 
12 13,0 

by div. 105 
12 14,0 

» 

366,625 

6 6,5 

6 7,0 

164 

Nog. 

ji8‘90 
69-04 
1 12*32 
72-36 

93-970 

90-680 

92-340 

92-325 

91-510 

91-917 

St dir. 90 
10 47 45 
S 3 3 * 
59 59.5 

at dir. 92 

>o 47 35 
S 3 42,5 
S 9 47,5 

by div. 90 

>2 > 4.5 

by dir. ^2 
12 12,$ 

366,292 

7.25 

6 6,25 

165 

Pos. 

72-36 

128-94 

79-76 

117*10 

100-650 

104-350 

103-430 

101*500 

103*890 

103-195 

St dir. 102 
II 6 16,5 

12 38 
>8 43.5 

at div. 104 
11 6 25 

>2 28,5 
>8 54 

by dir. 102 
12 27,0 

by dir. 104 
>2 29,0 

374.097 

6 > 3,5 

6 > 4.5 

s66 

Nog. 

117*10 

56*00 

no*6i 

67*00 

91-550 

8S-310 

93-810, 

89-930 

91-060 

90-495 

at dir. 90 
11 25 31 
3» 8,5 

39 > 3.5 

at dir. 91 
l> 25 24 

32 16 

39 4 

by dir. 90 
6 S >,25 

by div. 92 
_' 3 _ 40 ,o 

6 50,00 

4 >o, 94 > 

Mvcii 19 

T-S ''45 

B*=I9'64I 

T-S'Si 

D «3 29'63i 

Contioued. 

267 

Pos. 

101*00 
1 ii‘6o 
103*60 
110*90 

107*300 

108*100 

107*150 

107*700 

107-675 

107-687 

ot dir. 107 
9 58 16 

10 5 4 

10 40 

at dir. 108 
9 58 39 
>0 4 37,5 

II 11 

by dir, 107 

12 244O 
6 12,0 

by dir. loS 

12 32, o_ 
6 16,0 

374.748 

268 

Ncg. 

110*90 

83-90 

106-94 

87-30 

97-400 

95-420 

97-120 

96-410 

96-270 

96-340 

at div. 96 
to 17 29 

*3 33.5 
29 50 

at dir. 97 
10 17 20 

*3 44 
29 38 

by div. 96 
12 21,0 

by dir. 97 
12 18,0 

369,990 

6 > 0,5 

6 9,0 

269 

Po». 

87-30 

125-52 

93-64 

111*70 

106- 410 
109-580 

107- 670 

107- 995 

108- 625 

108*310 

at dir. io8 
10 36 7 

4 * > 9.5 
4 * 22,5 

at dir. 109 
10 36 13 

42 >1,5 
48 30. 5 

by dir. ic8 

> 2 _i 5.5 
6 7.75 

by dir. 109 
6 8.75 

368,060 

170 

Nog. 

111*70 

76*80 

115-84 

80-60 

99-250 

96-320 

98-220 

97-785 

97-270 

97 - 5*7 

at dir. 97 
>0 54 47 
It 0 51 

7 5.5 

at dir. 98 
>0 54 42 

II 0 57 
6 59 

by dir, 97 

>2 18,5 
6 9.»5 

by dir. 98 

I 2 _I 7,0 
6 8, '50 

368,856 

271 

Pos. 

80*60 
X 32*10 
85*80 
117*20 

106-4C0 

109-0C0 

106-500 



107*700 

107*750 

107-725 

at div. 106 
II 13 15 

>9 43.5 
25 37 

at dir. 108 
II 13 24 
. 19 33 

25 48,5 

by dir. 106 

12 22,0 
~i 1 1,00 

hvdir. 108 
■ 

12 24,5 

“6 “2,25 

372,078 

272 

Neg.s 

117*20 

68*10 

120*70 

71*40 

97-650 

94-400 

96-050 

Hors 

96-025 

95-225 

I S-S8 

95-625 

interrupt 

at dir. 94 

«> 3 * >3 
38 12 

44 39 

«d for 3) hours. 

at dir. 96 
II 32 5 

38 21 
44 29,5 

by dir. 94 

12 26,0 
6 13,00 

by dir. 96 

>2 24,5 
6 12,25 

372,39' 

»73 

Pos. 

93-90 

133-80 

100*50 

130*80 

113-850 

117-150 

115-650 

115*500 

116*400 

115-950 

at dir. 115 
3 26 7 

33 45 
40 56 

at dir. i 16 
3 *6 >4 
33 38 
41 6 

by dir. 115 

14 49,0 
7 24,5 

by dir. 116 

14 5 *.o 
7 26,0 

445 . 9^5 

»7+ 

Nog. 

130-80 

74-00 

119-80 

79-30 

102-400 

96-900 

srsso 

99-650 

98-225 

98-937 

at dir. 98 

3 49 >6 
56 55 

4 5 > 

at dir. 100 

3 49 5 

57 8 

4 4 46 

by- dir. 98 

>5 45.0 
7 51.5 

by dir. 100 

>5 4 >,o 
7 50,5 

47 >,S 63 
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XXVI 


S'*" Series continued. — 2-inch Glass balls, with bifilar silk lines; distance = *177 inch. 


1841 . 

No. 

PcMitlon 
uf thit 
MftMCA. 

Kxtr«mc 

l>tvUK»nii 

ot>Mrvp 4 . 

lirt Mean. 

2 nd Metn. 

3 rxi Mean. 

Otjaened TIhk^ 

2 N 

N 

for Moan 
Kv*tlng 
Point. 

or Kctflng 
Point. 

b m • 

h m s 

m * 

m a 

Coatinued. 

T = 5>-87 
UBZ9-670 

*75 

Pot. 

79-30 

143-10 

89-50 

135-co 

111*200 
t 16*300 
112*250 

”3-750 

114-275 

1 14*012 

at dir. 114 

4 «3 >5 
” 3 

29 5 

at dir. 1 16 

4 >3 » 4.5 
20 52,5 
29 19 

bvdir. 114 

15 50,0 
7 55 ieo 

by dir. 116 

«5 54,5 
7 57, »5 

» 

475,0 J 3 



Tbis 

M'riea 

differs 

preceding 

very con 
tenet. 

tiderably, both 
although made 

in duration and 
wiibiu 4 hours 

deviation, 

after. 

from the 


Alurcti 20 
T «» 50-90 
Rai 29-640 

Continued. 

276 

Pot. 

104*90 
1 14*48 
105-51 

I IJ’OO 

109-690 
1 to*oco 
109*260 

109-845 

109-630 

109-737 

at dir. 109 

9 53 3 * 
to 0 8 

5 30 

at dir. 1 10 

9 54 ',5 

59 43 

10 5 59 

by dir. 109 

It 52,o_ 
5 56,00 

by dir. 110 

■» 57,5 
5 S *,75 

358,026 

*77 

Neg. 

113-00 

86-90 

109-34 

88-22 

99-950 

98-120 

98-780 

99-035 

98-450 

98-742 

at div. 9S 
to 12 0 

17 37 
23 41 

at dtV. yy 

10 II 51,5 
'7 46,5 
*3 30,5 

by div. ye 
11 4 1,0 

5 50, 

by dir. 99 

M ^39_*?_ 

~S 49^5 

349 , 75 * 

278 

l*u». 

88-22 

125*00 

91-48 

lll-co 

106-610 

108-240 

106-240 

107*425 

107*240 

107-332 

at dir. 107 
to 29 43,5 

35 44 
41 41 

at dir. ic8 
10 29 49,5 
35 37,5 
41 48 

by div. 107 

” 57. 5 _ 
S 5*. 75 

by dir. 108 

11 58,5 

5 59, *5 

358,916 

*79 

Neg. 

lli‘00 

74-10 

114-21 

76*80 

97 - 550 

94- 160 

95- 510 

95-850 

94-*35 

95 ‘ 34 * 

at dir. 94 

10 47 59 

53 45 

11 0 1 

at div. 96 
10 47 49 
53 56,5 
59 4 * 

by div. 94 
6 1,0 

by dir. 96 

59.^ 

5 59,5 

359.994 

280 

Pos. 

76-80 

128-92 

82-32 

124-10 

102- 860 
105-620 

103- 210 

104-240 

104-415 

104-327 

at dir. 104 
11 6 15 

■ a 29 
18 43 

at dir. ic6 
It 6 24 

12 18 

18 55 

by dir. 104 

12 28,0 
6 14,0 

by div. 106 

12 31,0 

6 >S »5 

374,145 

281 

N(-g. 

124*10 
65-98 
1 16-50 
70-60 

95-040 

91-240 

9 S ' SS ° 

93-140 

92-395 

92-767 

at dir. 90 
11 25 28 

.31 28 

3 * 35 

at div. 95 
11 25 7 

3 ' 53 
38 6 

by dir. 90 
13 7,0 

6 33,5 

by dir. 95 

12 59,0 
6 29,5 

391,286 

z8x 

Toj. 

70-60 

124-90 

78-72 

118-80 

9 T 7 SO 

loi-gio 

98-760 

99-780 

100-285 

100*032 

o( div. ICO 

II 45 5> 

53 28 

0 1 6,5 

at div. 105 
11 46 1$ 

56,5 

0 I 45 

by div. too 

.'S_> 5 , 5 _ 
7 37,75 

by dir. 105 

15 27,0 
7 45.50 

457 , 7*7 

283 

Neg. 

118-80 

56-92 

109-32 

67-72 

87- S60 
83-120 

88- 520 

85-490 

85-820 

85-655 

at div. 85 
0 9 1 1 

'6 37,5 
14 34 

at dir. 90 
0 8 47 

17 6 

*3 S *,5 

by dir. 85 
7 4 »Jso 

by dir. 90 

>5 ”.5 
7 35,75 

460,747 



I cannot 
duration 
during 
an fol 

account 
which 
the day. 
low. 

for the 
took 

For after 

sudden 
place in 
an inter 

alteration in 
experiments 
val of two 

iho retting 
281 and 2S3 ; 
liours, I con 

|K,inl, and 
and which 
tinned the 

in tbo 
continued 
obterrationi 


28+ 

Pot. 

89-90 

128-S0 

97-60 

»* 4’74 

109-350 
113*200 
1 11*170 

111*275 

ii2*iS5 

1 1 1-730 

at dir. 1 1 1 

2 53 26 

3 ' 30 
9 10 

at div. 112 

* 53 34 

3 1 20 

9 21 

by dir. 1 1 1 

J.f . 

7 ' 5 *,o 

by diT. 112 

..>S_ 47 ,^ 
”7 53,5 

473,095 


S**" Series continued. — 2 -inch Glass balls, with hifilar silk lines; distance = ’177 inch. 


XXTII 


1841 . 

No. 

1 

PonUlofi; Rxtmnc 

1 st Mcdtn. 

2 nd Moan. 

3 rd Mean, 
or Rcartin^^ 
Point. 

Ttinen. 

2N 

N 

for Mron 
Kvsllng 
PoltiU 

MttBMS. 

oboerved. 

b m s 

h tn • 

m • 

m s 

Continued. 

T=S '*»7 

285 

Neg. 

124-74 

7 i' 7 * 

117-48 

8 o- 5 o 

98- 230 
94-600 

99- 040 

96-415 

96-820 

96-617 

at dir. 96 

3 17 34,5 
25 26 
33 36 

at dir. 97 
3 «7 *9 
*5 33 
33 

bj div. 96 
16 1,5 

8 0,75 

by dir. 97 

>5 59,0 

7 59,50 

• 

479,979 

286 

Poe. 

80-60 

> 43 'io 

91-52 

135-60 

1 1 1-900 
117-360 
113-560 

114- 630 

115- 460 

115-045 

at dir. i 15 
3 4 » 35 
49 

57 9.5 

at dir. 120 
3 41 59 
4 * 53 
57 44 

by dir. 115 

'5 34,5 
7 47,*5 

by dir. 120 

'5 45,0 
7 52,50 

467,297 

287 

Neg. 

135-60 

68-72 

125-90 

77-80 

102-160 

97-310 

101-850 

99-735 

99-580 

99-657 

at dir. 95 

4 5 » 7,5 

12 31 
21 14 

at dir. ico 
4 5 5 

57 

20 42 

by dir. 95 

'5 46.5 
7 53,25 

by dir. 100 

■5 37 ,o_ 
7 4 *. 50 

468,826 

6’'' Serie.s. — 11-inch Plalina balls, with bihlar silk lines; distance = ‘177 inch. 

March 24 

T-SJ-ii 
B — 30-276 

T-S 3 - 3 * 
Ur> 30-288 

288 

Pos. 

98*00 
115*80 
98*40 
1 14*70 

106- 900 

107- 100 
106-550 

107*000 

106*825 

106-912 

at dir. io6 
9 39 36 
47 57 
55 

at dir. 107 
9 39 $3 
47 40 
55 36 

hr div. ic 6 

>5 4 *iO 
7 5 ',o 

by dir. 107 

•5 43.0 
7 5',5 

47>,456 

289 

Nog. 

114-70 

63-60 

>11-50 

62-50 

89-150 

87-550 

S7-0C0 

88-350 

87 -S 75 

87-812 

at dir. 87 
10 3 41 

11 16 

19 16 

at dir. 88 

>0 3 35.5 

1 1 22 

*9 9,5 

by dir. 87 

'5 35,0 
7 47,5 

by dir. 88 

J.S_ 34 ,o 
7 47,0 

467,094 

290 

Pos. 

62-50 

147-82 

69-00 

146-40 

105-160 

108-410 

107-700 

106-785 

108-055 

107*420 

at dir. 105 
>0 27 32,5 

36 7 

44 7,5 

at div. 1 10 
10 27 51 

35 46,5 
44 28,5 

by dir. 105 

16 35,0 
8 17,50 

by dir. 110 

16 37,5 
8 18,75 

498,105 

29 j 

Ncg. 

146-40 

36-84 

142-50 

44-80 

91-620 

89-670 

93*650 

90- 645 

91- 660 

91-152 

at dir. 90 

10 52 53 

11 1 8 

9 46,5 

at dir. 95 

10 52 38,5 

11 1 23,5 

9 30 

by div. 90 

'6 53,5 
8 26,75 

by dir. 95 

16 51,5 
8 25,75 

506,520 

291 

Pol. 

44-80 

177-90 

55-60 

173-30 

111-350 
1 16-750 
1 14-450 

I 14*050 
115*600 

114-825 

at dir. 1 to 
1118 4 

i6 44 
34 44,5 

at dir. 115 
>1 18 16 

26 31 

34 58,5 

by dir. 1 10 

16 40,5 
8 20,25 

by dir. 115 

'6 4 *.S 
8 21,25 

501,215 

*93 

Neg. 

173-30 

24-80 

165-CO 

34-80 

99*050 

94*900 

99*900 

96- 975 

97- 400 

97-187 

at dir. 95 
'» 43 3»,5 
5 ' 49 
0 0 29 

at dir, 100 
11 43 21 

52 > 

0 0 >6,5 

by dir. 95 
16 56,5 

hr dir. ico 
• 

'6 55,5 

508,063 

8 28,25 

8 27,75 

March 25 

T- 52-57 

B — 30-150 
Continued. 

294 

Pos. 

105*30 

120*70 

105*30 

120*14 

113*000 

113*000 

112*720 

113*000 

112*860 

1 12*930 

at dir. 112 
9 41 41 

49 3 » 
56 20 

at dir, 113 

9 4 « 59 
49 '2 

56 38,5 

by dir, 1 12 

14 39,0 
7 19,50 

by dir. 113 

i±_ 39 ,S 
7 > 9,75 

439,732 

» 9 S 

Neg. 

120*14 

7 S '46 

118-68 

76-70 

97-800 

97-070 

97-690 

97-435 

97-380 

97-407 

at dir. 97 
10 4 16 

It 36 
19 6 

at div, 98 
10 4 9,5 

>' 43 
>8 58,5 

by dir. 97 
14 50,0 

by dir. 98 
>4 49,0 

444,797 

7 » 5 ,o 

7 * 4,5 


xxviii 6"' Sekies contiimcd. — 1^-inch Plalina balls, with bihlar silk lines; distance = '177 inch. 


1841 . 

No. 

Poidtlon 
of the 

Mmm». 

KxirMno 

Diviakm^ 

ob*crTc«J. 

Ik 

2 nd Mean. 

3 rd M«2n» 

Ob^rrod Tlai«a. 

3 N 

N 

for .Moan 
RoAinx 
Point. 

point. 

h m • 

h m • 

ro B 

m • 

(rontioued. 

T - 51-67 
I$<= 30-080 

196 

Fob. 

76- 70 
145-70 

77 - 68 
141-gi 

1 1 1-100 
111-690 
109-750 

111*445 

1 10*720 

1 11-081 

at div. 1 10 
10 16 31 

33 59 
4 > »5 

at dir. i 11 
10 16 39 

33 5 ' 
41 14 

by dir. no 
14 44.0 

by dir. Ill 
>4 45.0 

B 

442*270 

7 

7 »»,5 

197 

Ncg. 

141-81 

48-38 

136-71 

50-78 

95-100 

91-550 

93 ‘ 7 S° 

93-815 

93-150 

93 ‘487 

at dir. 90 
10 48 53 
55 5>.5 
«• 3 3'.5 

at dir. 95 

10 48 38 

56 7 

11 3 15 

by dir. 90 
'4 38.5 

by dir. 95 
14 37.0 

438-717 

7 I 9.»5 

7 18,50 

198 

Fob. 

50-78 
161-60 
55 ' 5S 
155-80 

106-190 

108-590 

105-690 

107*590 

107*140 

107-165 

at dir. 105 
11 10 45 

>8 ' 3»5 
15 14 

at dir. 1 to 
11 10 57,5 

18 0,5 

15 38 

by dir. 105 
'4 39.0 

by dir. 1 10 

14 40.5 

439-840 

7 « 9 , 5 ® 

7 »o.*S 

199 

Neg. 

155-80 

30*60 

149*20 

38-31 

93*200 

89*900 

93-760 

91-550 

91-830 

91-690 

at dir. 90 
11 33 56 

40 12 

47 

at dir. 95 

'« 33 45 
40 14 
47 18 

by dtv. 90 

14 44*5 

by dtv.95 
>4 43.0 

441-997 

7 i»,i5 

7 ii, 5 o 

March 16 
T= 53-08 
iimig - y 2 S 

CoDtioued. 

300 

Fob. 

iot-60 
1 19-18 
103-10 
I iS-51 

1 10*940 
1 1 1*190 
110*810 

1 1 1*065 
1 1 t*cco 

111*032 

at dir. 1 11 
9 44 35 
5 ' 54 
59 >6 

at dir. 1 11 

9 44 5 * 
51 36 

59 34 

by dir. 11 1 
14 41,0 

by div.xi2 
14 42yO 

440-516 

7 »o ,5 

7 »i,o 

301 

Nog. 

iiS-51 

71-80 

115-51 

73-70 

95-660 

94*160 

94-610 

94-910 

94 ’ 38 S 

94'647 

at dir. 94 
to 7 3 

14 i6 
at 43 

at dir. 95 
to 6 57 

14 22 
11 36,5 

by dir. 94 

14 40fO 

by dir.95 
>4 39,5 

439-838 

7 10,00 

7 > 9-75 

301 

Fob. 

73-70 

141-90 

76-10 

138-40 

108- 300 

109- 550 
107-300 

108-915 

108-415 

108-675 

ttt dir. 107 
10 29 9,5 

36 47 

44 0 

at dir. 109 
10 19 17,5 

36 38,5 

44 9 

by dir. 107 
■4 50.5 

by dir. 109 
>4 5',5 

445-668 

7 iS,»S 

7 15.75 

303 

Neg. 

138-40 
46- 10 
131-70 
50-30 

92*250 

89*400 

91*500 

90-815 

90-450 

90-637 

at dtr. 90 
10 51 40 

59 3 

It 6 34 

at dir. 91 

10 51 34 

59 «o 

11 6 17 

by dir. 90 
14 54,0 

by dir. 91 

>4 53,0 

446-841 

7 » 7 .o 

7 16,5 

3“4 

Fob. 

5‘»‘30 

165-60 

57 H 6 

163-90 

107-950 
111-530 
1 10-680 

109*740 

111*105 

1 10*422 

at dir. i to 
11 14 11 

»' 57,5 
*9 43,5 

at dir. 115 
II 14 14 
11 44 

19 58 

by dir. no 

' 5 . . 3 ?^ 
7 46, » 5 

by dir. 115 

2 S_ 34 ,o_ 
7 47,00 

466-313 

305 

NVg. 

165-90 

19-30 

160-90 

36-60 

96*600 

95*100 

98-750 

95- 850 

96- 915 

96-387 

at dir. 95 
II 37 51 

45 46 
54 ».5 

at dir. 100 
>> 37 39,5 
45 58 
53 49 

by dir. 95 
16 10,5 

by dir. too 

>6 9.5 

485-nt 

8 5, *5 

8 4*75 

306 

Fob. 

36-60 

193-70 

45 ' 9 » 

187-40 

115- 150 
119-810 

116- 660 

1 17-480 
118135 

117-857 

at dir. 115 
0 1 6,5 

10 17 
18 18 

at dir. 110 
0 1 16,5 

10 6,5 

18 19,5 

by dir. 115 
16 11,5 

by dir. no 

16 13,0 
-r^ 675 -o- 

486.177 

^8 5,75 

307 

Neg. 

187-40 

15-70 

« 77 ‘ 4 < 

14-80 

101*550 

96*590 

101*140 

99-070 

98-865 

98-967 

at dir. 95 
0 16 47,5 
34 46 
43 >7 

at dir. 100 
0 16 38 

34 56 
43 6,5 

by dir. 95 
16 19,3 

: 

by dir. 100 
16 18,5 

494-353 

* > 4,75 

8 14,15 


C'* Series continued. — 1 J-incli PUttina Ualls, with bifilur siik lines; distance — -I”' inch, xxix 


1841. 

Ko. 

Poiitkm 
of tb* 
Masae* 

Kxtmn« 

IMvUiMia 

obwrre4. 

IM .Mrjuo. 

2nd Veao. 

3rd Mean, 

Obamed Tlmca. 

IN 

N 

fnr Mran 
Rfatkiuc 
PutM. 

fulfil. " 

b m • 

b m a 

tn a 1 at a 

CoDliauvd. 

T-5V«8 

D*ws9'640 

)o8 

Fos. 

24*80 

205*40 

35*74 

196*20 

1 15*100 
120*570 

115*970 

nr-»35 

118*170 

1 18*025 

at dir. 115 
0 51 14 

59 4* 
» 7 33 

at dir. 120 

0 5» 33 
59 3>.S 

1 7 43 

by dir. 115 

16 9,0 

» 4, 5' 

by dir. no 

16 10.0 

8 5,0 

484,802 

309 

Neff. 

196*20 

7*20 

184*60 

17*60 

101*700 

95*900 

101*100 

98*800 

9S-SOO 

91-650 

at dir. 95 
1 16 10 

24 10,5 
3» 37 

at dir. ICO 
1 16 2 

24 19 

32 28 

bx<li..95 
16 17,0 

by dir. ICO 
16 16,0 

493.13s 

S >3.5 

« 13,0 



There 

i« a eiii 

gular die 
day, for 

Turbaooe 
which I 

in the motioa 
cannoi account 

of tile roetiog 

point, dur 

tng this 


March 17 
r-n'to 
B as 29*790 

T". 54-47 
B* 29*814 

310 

Pm. 

101*10 

116*98 

101*43 

115*92 

109*040 

109*200 

108*670 

109*120 

108*935 

109*027 

at dir. 109 
11 41 31 

49 3 

56 3$ 

at dir. no 
II 41 49 
48 45 
56 55 

by dir. 109 

4.o_ 
7 3*.o 

by dir. 1 10 

15 6,0 

7 33.0 

4S».o*7 

3" 

N.g. 

115*92 

69*20 

112*30 

6954 

91-560 

90*750 

91*120 

91*655 

90*915 

91*295 

at dir. 91 
0 4 17 

II 5* 
19 22 

at dir. 92 
0 4 21 

It 58 
19 IS 

by dir.91 

14 55-° 
7 >7,5 

by dir.91 

14 54.0 
7 *7.0 ' 

447.353 

312 

Pm. 

69*94 

*44*7$ 

75*20 

•44*75 

«>7'345 

109*975 

109*975 

108*660 

109*975 

•09*3*7 

at dir. 109 
0 27 II 
H 55*5 
41 43>5 

at dir. |ti 
0 17 19 

34 47 
41 52 

by dir. 109 

■5, 3*>5 
7 44,25 

by dir. Ill 

7 46,50 

446,789 

3>3 

Neff. 

•44*75 

45*10 

141*70 

50*40 

94*915 

93*400 

96*050 

94*162 

94-715 

94'443 

at dir, 90 
051 It 
5* 45 
> 7 <*.5 

at dir. 95 

0 50 55.5 

59 * 

1 7 1.5 

bj i]i..9o 

16 7.5 

» 3.75 

by dir. 95 

16 6,0 

8 3,00 

483,084 

3'4 

Pm. 

50*40 

176*50 

5**34 

173*70 

113*450 

ii7*4»o 

116*020 

"5-435 

116*710 

116*077 

at dir. 115 

1 *s *7.5 
M a»»5 
31 26 

at dir. 120 
I IS 30 

*3 9 

31 40 

by dir. 115 

16 8.5 

4>»5' 

by dir. 120 

16 10.0 
i~S.oo 

484,412 

3*5 

Neff. 

173*70 

26*64 

166*32 

34*10 

100*170 

96*480 

100*210 

9*’3>5 

9*345 

9»-335 

at dir. 95 
» 39 54 
47 55 
56 »5 

at dir. too 
» 39 43.5 

48 6 

56 ij 

bjdi..9S 

16 11.0 

15,50 

by dir, 100 
16 19.5 

» 14.75 

495.000 

March 38 
T-S.4, 
B>« 29*960 

CoDtioued. 

316 

Poi. 

to8*co 

125*32 

109*28 

124*80 

ii6’66o 

117*300 

117*040 

116*980 

117*170 

117*075 

at dir. 1 17 
9 47 7 

54 39 
10 2 12 

at dir. 118 
9 47 »4 
54 *1 
10 231 

by dir. 117 

IS 5.0 
7 3».5 

by dir. 118 
15 7.0 

7 33,‘S 

45».S7S 

3*7 

Neff. 

124*80 

78*20 

122*96 

8 i’i2 

101*500 

100*580 

102*040 

tOI’040 

101*310 

101*175 

at dir. 101 
10 10 9 

17 48 
*5 *9.5 

at dir. 101 
10 10 3 

17 55 
*5 **.5 

by dir. 101 

IS 20.5 
7 40.25 

by dir. 102 

_'5 *9.5 
7 39.75 

460,163 

318 

Pm. 

Sri2 

152*90 

84*94 

149*00 

1 17*010 
118*920 
116*970 

117*965 

**7'945 

"7*955 

at dir. 1 16 

10 33 4.5 

40 54 
4» '4.5 

at dir. 1 18 
10 33 11,5 

40 45.5 
48 *3.5 

by dir. 116 

15 10.0 

7 35.0 

by dir. 118 
15 11,0 

“t^Ts.s 

455,4*9 


Digitized by Google 



XXX 6*^ Series continued. — 1^-inch Plutina balls, with bidlar silk lines; distance = *177 inch 


, I 

,P«Mitla(i KslrMM* 


I I Snl MmuL 

Ift ^id M«»n. or Rvrtlnf i- 


3*9 


! i6o‘8o 

I 


3>3 

! I '74 50 


IO»* ICO 

loroco ' 

iwi 6 o “”®55 


100*900 

»*'3<» »9*'4 

I 00 -J 50 5 


' lit diT. 100 
IS 56 5 

II 3 3 « 


at dir. 

105 

10 55 

49.5 

»* 3 

5* 

II 

0 



at dir. 115 

at dir. lao 

bv dir. 115 

by dir. lao 

11 18 51,5 

** *9 4.5 



16 it 

*6 14,5 

*5 5.5 

-1S_7.^ 

33 57 

34 *1.5 

7 3>.7S 

7 33.5® 


•t div. 95 
It 4 t 44 


at dir. 100 
II 41 35 


4* 5® ! 49 7iS'jJ Jli 

56 4*, 5 1 56 36.51 - 



at dir. no 

*»4***5 

0 4 *.5 

aisMtl. 

18 58 


^ 4»5_ 

7 3*9*5 


_*5 3.5 

7 3».7S 


at dir. 115 | 

by dir. no 

by dir. 115 


0 4 **.5 1 

tDiaaad. i 

1 

1 *4 55.5 

14 c6.o 

447.95‘ 

*9 *.5 

7 »7.75 i 

7 »8,uo 



97*9<» I 

95*100 1 9 5®® 96*187 

96*650 ^ 


1 10*350 I 

! 1 13*250 **’ 3^® 111*687 

liioo^ 


at dir. 95 ' at dir. 100 

o 16 39 o 36 30 
34 S95 34 **.5 

4 ‘ 41 j 4 ' 31.5 j 


■t dir. no at dir. 115 
o 49 ai,5 o 49 *9,5 

57 I* 57 3 

* 4 5*.5 » 5 » 


*5_.4»o. 
7 3».<» 


7 45.5® 


1^5 3iS_ 

I 7 3*t75 


bjr dir. 115 
7 45.75 


3*7 N'g* 


95*469 

' - 95*»»o 

94*060 

9?'l5? 

95*35® I 


*3* 3® 95*900 ; 

S» S“ 94-.4o: 

gi Qio! ’5°'° 



at dir. 

95 

at dir. 96 

jS'lti 

9 5* 

*5.5 

9 so 5* 

5* 

43 

59 * 


10 6 

»*.S 

to 6 a 



at dir. 94 
10 36 48 
44 *6 

5* 59 


I at dir. 96 bjdir.94 bjrdir.96 
to 36 40 

44 *4 _*5_*®.5_ 455.3^7 

5* 50.5 7 35.50 7 35.*5 


110*510 < 

■S*'* .i.-4«o! '"«S I1I-535 S.'S' 

i.oStoI "''S” " ’ 

'4 3»,S 


at dir. 115 

by dir. 1 10 

by dir. 115 


10 59 46 




11 6 58 

,!5 7.5_ 


453.9.0 

*4 55 

7 33.75 

7 34.50 




ji, 1 37-70 

1 '49‘76 


I 05-560 

3,0 Po.. I ’ 77 -»» "O MS 

♦S-^” ,o,joo "“-SSS 


































7* Sebie«. — 2-inch Lead halls, with bifilor sith lines; distance = ‘415 inch. xxxi 




PMklen 
of lh« 

Mmw. 




Mean, 
or Kaidkng 
t*OlM. 




1»4I. 

NS. 

birUlMM 

utMcrrad. 

lit MtNU). 

2nd Mean. 





twr !U««n 

b m a 

h m ■ 

m • 

n* a 

Rentiiat 

P(^t. 

March 31 
T-5»-6 o 

Bai9‘67s 


Nsg. 

98*40 

94*34 

98*30 

96-370 

96-170 

96-300 

96*320 

96-185 

96*302 

2t dir. 96 
10 26 17 

19 30 

at dir. 97 
10 25 43 
30 6 

by dir. 96 
7 6,0 

by dir. 97 
7 4.0 

112,698 




94'+o 



33 *3 

3» 47 

3 33*0 

3 3».o 





94*40 

99-870 

100*030 

99-960 



■t dir. 99 

at dir. 100 

bjdiv. 99 

by dir. 100 



33» 

Po*. 

*05*34 

94-7* 

99.950 

99*995 

99*971 

10 36 43 
40 40 

10 36 56 
40 27 

7 5.0 

7 5.0 

2I2|JOO 




105*10 



43 4« 

44 » 

3 33*5 

3 3**5 





105*30 

96-430 

96*230 

96*400 

96-330 

96-315 


at dir. 96 

at dir. 97 

by dir. 96 

by dir. 97 



331 


87*66 

104*80 

96-311 

10 47 4* 
S» 9 

10 47 33 
5* *7 

. 5*5 

7 5-0 

111,670 




88*00 



54 46,5 

54 3» 

3 33*75 

3 33.50 





88*00 




at dtr. 99 

at dir, 100 

by dir. 99 

by dir. 100 



334 

P(MU 

111*53 

88*6o 

ioo'o6o 

99*810 

99.910 

99*935 

99*922 

10 58 17 

11 2 1,5 

10 58 23 

11 1 56 

7 6,0 

7 6.5 

313.330 




111*02 



5 »3 

5 »9tS 

3 33-00 

3 33-35 





111*02 




at dir. 96 

at dir. 97 

by dir. 96 

hydi..97 



33S 

NV-p. 

81*70 

110*40 

96-050 

96-340 

96*205 

96-195 

96*200 

II 9 3 

37 

11 8 58 

12 42 

7 9-0 

7 9.0 

214,500 




82*28 



16 12 

16 7 

3 34*5 

3 34*5 




82*28 

99620 

99.990 

99‘66c 



at dir. 98 

at dir. too 

by dir. 98 

by dir. 100 



336 

P08. 

116*96 

Jj-oi 

99-805 

99-815 

99I15 

11 19 42 
23 30 

11 19 50 
»3 »*.5 

6 56.0 

6 56,0 

108, oco 




1 16*30 



26 38 

26 46 

3 28,0 

3 18,0 





1 16*30 




at dir. 96 

at dir. 98 

by dir. 96 

by dir. 98 



337 

N”«g. 

7«-ji 

I'S’+I 

95*900 

96*240 

96*105 

96*070 

96*087 

11 30 32 

34 5 

11 30 25 
34 *1 

7 5-5 

7 S.S 

213,750 




77-00 



37 37f5 

37 30.5 

3 3»*75 

3 3**75 



33* 

Poa. 

77*00 

122*08 

77-90 

99*540 

99*990 

99*600 

99*765 

99*795 

99-780 

at dir. 98 
II 41 9 

44 53 

at dir. 100 
11 41 15 
44 47»5 

by dir. 98 
7 7-0 

by dir. 100 
7 7-0 

213,500 




121*30 



48 16 

48 21 

3 33*5 

3 33,5 


339 

Neg. 

121*30 

71*40 

120*50 

96*350 

95*950 

96*400 

96*150 

96-175 

96*162 

at dir. 96 
*» 5> 57 
55 30,5 

at dir. 98 
It 51 5**5 
55 56 

by dir.96 
7 84O 

by dir. 98 
7 8,0 

214,000 




71*30 



59 5 

5* 59.5 

3 34.0 

5 54.® 





72*30 

99*68a 

100*280 



at dir. too 

at dir. 102 

by d!r. ICO 

by dir. 102 



3+0 

Poa. 

127*06 
73* SO 

99*980 

100*090 

tOO‘035 

0141 

6 IS 

0 2 46 

6 10 

7 8.0 

7 8.0 

214,000 




126*30 




9 49 

9 54 

3 34-0 

3 34*0 



34* 

N»g. 

126*30 

67*28 

125*40 

96790 

96-340 

96*900 

96-565 

96*620 

96-591 

at dir. 96 
0 13 26 
l‘ 57.5 

St dir. 98 

0 13 »*.5 

*7 1,5 

by dir. 96 
7 9.0 

by dir. 98 

7 8.5 

114.4.6 




68*40 



10 35 

20 30 

3 34.50 

1 34*35 





68*40 




at dir. 100 

at dir. 102 

by dir. 100 

by dir. 102 


T ■tji'So 

34* 

Po^ 

131*70 

69*90 

100*800 

100*250 

100*415 

100*525 

100*475 

0 21 10 

»7 47 

0 21 14,5 

27 41 

7 9.0 

7 9.0 

214*500 

B • 29*640 



130*60 



31 19 

3* *3*5 

3 34,5 

3 34.5 



Digitized by Google 




XXXll 


7*** Series continued. — 2-inch Lead halls, with bifilar sUh lines ; distance = •415 inch 


1 B 41 . 

No. 

Position 
t>f the 

Extreme 

utiwrved. 

Ut Mein. 

2ml Me*n. 

.Ini Mem, 
Point. 

Obverred Times. 

3 N 

N 

for Mem 
Keying 
Point. 

h m II 

fa m • 

m • 

m a 

April I 
T-5I-30 
15 029*662 

T- 5 1-41 
11 = 19-676 

34 J 

Pos. 

97 -*o 

ioi'6o 

97-90 

101-50 

99 700 
99-750 
99-700 

99 ' 7»5 

997*5 

99 ’ 7*5 

It dir. 99 

9 46 *9 

50 51 
53 3 ' 

at dir. too 

9 47 4 

50 i6 

54 9 

by dir. 99 
7 

by div. 100 

_7 5 j£_ 

3 3 *. 5 

• 

111,087 

3 -W 

•\cg. 

101*50 

90*71 

101*26 

91*00 

96-110 

95- 990 

96- 130 

96-050 

96-060 

96-055 

at dir. 96 
9 57 43 

10 I 14.5 

4 4 * 

at dir, 97 

9 57 3 « 
10 I 17 

4 35 

bj- dir. 96 

7 5,0 

3 3*,5 

by dir. 97 

_7 

3 3 *,o 

*'*,473 

345 

Po*. 

91-00 
108' ig 
91-68 
107-88 

99-590 

99-930 

99-780 

99-760 

99*55 

99-807 

at dir. 99 
■0 8 11 

I* 7.5 

15 16 

at dir, 100 
10 8 30 

II 59 

>5 34 

by dir. 99 

7 4,0 

3 3 *,o 

by div. 100 

7 4,0 

3 3 *.o 

212,000 

346 

NV-g. 

107-88 

84-90 

107*20 

85*40 

96-390 

96-050 

96-300 

96-110 

96-175 

96-197 

at dir. 96 
io 19 13 

** 43 
16 18 

at dir, 97 
10 19 7 

** 49.5 

16 11 

by dir. 96 
7 5.0 

by dir. 97 
7 5,0 

212,500 

3 3 *,S 

3 3*, 5 

347 

Pos. 

85- 40 
1 13-81 

86- 30 
113-10 

99- 610 

100- 060 
99-750 

99*35 

99-905 

99-870 

at dir. 98 
10 19 45,5 
33 37 
36 5°. 5 

at dir, ico 
10 19 55 

33 >7 
37 0,5 

by dir. 98 

_7 5,0 

3 3 *, 5 ° 

by dir. 100 

7 5,5 

3 3*,75 

*'*.734 

34 * 

Ncg. 

113*10 

79-70 

112*40 

So'ii 

96-450 

96-050 

96-160 

96-150 

96-155 

96-101 

at dir. 96 
10 40 36 
44 7 

47 4 '.S 

at dir, 98 
10 40 18 
44 ' 5,5 
47 33 

by dir. 96 

7 - 3 ’ 5 - 
7 3*,75 

by dir. 98 

7 5,0 

7 3 *, 30 

*'*, 7*5 

349 

Pos. 

80- 11 
119- to 

81- 30 
1 18-10 

99-610 

100-100 

99-700 

99.905 

99-950 

99-9*7 

at dir. 95 
10 50 56 

55 7 

5 * 3 

at dir. 100 
10 51 15 

54 4 *, 5 
58 11 

by dir. 95 
7 7,0 

by dir. 100 
7 7,0 

213,500 

3 33,5 

3 33,5 

35 ® 

Ncg. 

118-10 

74'74 

117-40 

75-60 

96-410 

96-070 

96-500 

96*45 

96-185 

96-165 

at dir. 95 
II 1 0 

5 * 5.5 
9 5.5 

at dir. 100 
" ' 44,5 

5 4', 5 
* 49,5 

by dir. 95 

. 7 __ 5 - 5 _ 
3 3*,75 

by dir. 100 

7 hB— 
'3 3 *> 5 o 

111,687 

35 » 

Pos. 

75- 60 
113-50 

76- 50 
122*70 

99 ' 550 
100-000 
99-600 

99'775 

99’8oo 

99-787 

at dir. 95 
II 11 13 

16 13 

'9 * 7,5 

at dir. 100 
II 11 37 

16 9 

'9 4*,5 

by dir. 95 

_ 7 4 , 5 _ 

3 3*,*5 

by div, ICO 

7 5.5 

3 3 *, 7 S 

*'*, 7*9 

35 * 

Nog. 

122*70 

69- 94 
111-78 

70- 70 

96-310 

95- 860 

96- 140 

96-090 

96-050 

96-070 

at dir. 95 
11 13 19 

16 46 
30 14 

at div. 100 
II 23 6 

16 59 

30 11 

by dir. 95 

_7 5.0 

'3 3 *, 5 

by dir. 100 

7 5,0 

3 3*. 5 

212^500 

353 

Pos. 

70- 70 
' ii8-io 

71 - 5 * 
117-51 

99-450 

99-860 

99-510 

99‘655 

99-690 

99-671 

at dir. 95 
>1 33 45 

37 40.5 

40 so 

at dir. 100 
" 33 57 
37 ** 
4 « *,5 

by dir. 95 

7 5.0 

3 3*,50 

by dir. 100 

7 5.5 

3 3*,75 

*'*,734 

354 

Nog. 

117-51 

65- 30 
116-30 

66- 01 

96-410 

95- 800 

96- 160 

96-105 

95-980 

96-041 

at dir. 95 
11 44 40.S 
48 9 

51 46 

at dir. too 

»i 44 * 9,5 
48 10 

5 ' 35 

by dir. 95 

..7 SiL - 

3 3*,75 

by dir. 100 
3 3*, 75 

*11,750 


7^ Series continued.^2-incb Lead balls, with bifilar silk lines ; distance = *415 inch, xxxlu 



Royal Astroh. Abe. Vol. XIV. 


Digitized by Coogle 




xzxiv 7 *^ Series continuod.— 2-incli Lead balls, with bifilar sUk lines; distance «= *415 inch. 


i PuUlkm rrtrrtM | 
I ofl)M> ' DUlaiun* ' 
I Mamt*. iib»«notl. I 



i 6l*sS 

1 * ^ lOO'JJO 

« I ieo*?xo 

Po*. ' * \ lonio ' 

I 64 ' 8 a I 100*740 

’ ^ 100*170 

*35’90 



«rK»«tingt 

roUil. 

h m ■ 

U m R 

96965 

»t dir. 95 
II 58 38 

0 1 5,5 

5 48 

at ilir. 100 
11 5I 38,5 

0 3 IS 

5 3* 

100*730 

at dir. too 
0 9 30 

13 58 

16 30,5 

at <liT. 105 
0 9 39 

11 48,5 
16 40 

96*913 

at dir. 95 
0 30 13 

»3 40,5 
37 33 

at dir. too 
0 30 3 

»3 49*? 
*7 '3*5 



100*CQC 

100*070 ioo*S90 

^ ico‘c8< 

IOO*3f» ' * 


'■ 57-.0 

37. j Po.. '4J'<» toepo „„,5 

I I M»*30 


April 1 
T “49-51 
11 * 19*710 



5” H 084 

«-.o 


*° ic «-050 

376 Po., '6‘-3° .or.oo '«>'S7S 

T-5>-»7 5S-9» »»-59S 

|B»19*70o » 44'a* 


oC*tO ftt dlT. too fttdlT. 101 

' 100*550 

>.0 loc'lo loo’oac ^ II 5 *7 ** S 30,5 

37s Po». ’ , 100*700 ^ ^ lOO'OlO ' ' i 

’5*° 100-570 "~-‘35 96 8 51,5 

105-54 l> 10,5 ■> 34 I 1 3'i7S 


Digitized by Google 




































































7"> Series continued. — 2-inch Lead balls, with bifilar stVA lines; distance = •415 inch 


XXXV 




Po»itkm 

— 

Extreme 



3 rd Moui. 

OlMH’fted T>me«. 

2 N 

N 

for Mean 

1841. 

No. 

of the 

Divb:on» 

obM^rrcti. 

l9it Mean. 

*in<l Mcftn. 






Point. 

h ro ti 

h m • 

m s 

m s 

KmiiWt 

Poial. 

Continued. 



IOS-^4 




at die, 96 

at dir. 97 

bjdir.96 

by dir. 97 

• i 

1 


379 

Neg. 

S8-6o 

96-880 

96-975 

96-960 

96-967 

11 i6 13,5 

1 1 16 6 



i 




io5‘i6 

97*040 

19 19.5 

19 38 

7 4»0 

7 3.0 

i«>, 5>7 , 




88-91 



»3 17.5 

13 9 

3 31.0 

3 3'. 5 

1 

! 




88-9* 

100*410 



a) div. too 

at div. toi 

by dir. ico 

by dir. 101 



380 

Po«. 

111*90 

ioo*7jo 

100*570 

1C0-5S7 

11 16 43,5 

10 16 49,5 







89-56 

100-4S0 

ico-605 

30 13 

30 17 

7 3 -t 

- 4.0 

11 1-897 




111*40 



33 47 

33 33.5 

3 3 >. 7 S 

3 31,00 





1 11*40 

97*070 

96-905 


at <liv. 96 

at dir. 98 

by dir. 96 

by dir. 98 



38. 

Xcg. 

*1-74 

96-740 

96-891 

11 37 31 

11 37 11 







110-74 

97*020 

96*880 

40 54 

41 4 

7 4.0 

7 3.5 

111,889 




*3-30 



44 35 

44 » 5.5 

3 31,00 

3 3 >, 7 S 





83-30 

100*250 



at div. ICO 

at div. 101 

by dir. 100 

by dir. 101 

1 


381 

I>0«. 

I i7*ao 

100-600 

100*42$ 

ico-437 

11 48 5,5 

11 48 14 







84-00 

100*300 

IC 0 * 4$0 

51 41 

5 ‘ 33.5 

7 4.5 


111,150 




116-60 



55 «o 

55 '*.5 

3 31.15 

3 31.15 





1 16-60 

97-100 



at dir. 95 

nt div. ICO 

by dir. 9$ 

by dir. 100 



3*3 

Neg. 

77-60 

<)6-6to 

96-875 

96-811 

" S* 53.5 

11 58 36 






115-70 

96-850 

96-750 

0 2 13 

0 231 

7 4.0 

7 3.5 

211,909 


, 


78-00 



5 57,5 

5 39 . 5 

3 31,00 

3 3 >,75 





78-00 

100*200 



at dir. 100 

at div. 105 

by dir. lOO 

by dir. 105 



3*4 

Pos. 

122*40 

■oo-6co 

100*400 

100*350 

0 9 15,5 

0 9 41 



111,517 



78-80 

lOO'OCO 

100*300 

13 0 

11 44 

7 5,0 

7 5.5 




121*30 



16 30,5 

i6 46,5 

3 31,50 

3 31.75 





121*20 

96-700 

96*480 

96-385 


at dir. 95 

at div. 100 

by dir. 95 

by div. ICO 


1 

3*S 

Neg. 

72*20 

96*260 

96-431 

0 20 9,5 

0 >9 55.5 







120*32 

96-510 

13 33.5 

13 47,5 

7 3.5 

7 3.5 

111,750 { 

1 




71-70 



17 13 

16 59 

3 3'.75 

3 3>.75 




71-70 

9 Q* 7 CO 



at tltr, 95 

at div. too 

by dir. 95 

by dir. too 

i 


386 

P 08 . 

116-70 

100*000 

99-850 

99-811 

0 30 31,5 

0 30 44 







73 ' 3 “ 

99 ' 5 S° 

99‘775 

34 **,5 

34 >6 

7 4.5 

7 5,0 

111,491 




115-So 



37 36 

37 49 

3 31,15 

3 31,50 





115-80 

96-140 



at dir. 95 

at dir. 100 

by dir. 93 

by dir. 100 



3*7 

Neg. 

66-68 

9 S 740 

95-990 

95-941 

0 41 24,5 

0 41 13 






114-80 

96-050 

95*95 

44 $ 1.5 

45 4.5 

7 4,5 

7 4.5 

111,150 




67-30 



4 * 19 

4 * > 7,5 

3 31.15 

3 31,15 





67-30 

0 Q* 22 O 



at dir. 95 

at dir. ico 

by dir. 95 

by dir. too 



388 

Pos. 

131-14 

68-co 

99-570 

99‘395 

99-397 

0 51 51 

0 ^1 3 

7 6,0 

7 6,0 





99-130 

99-400 

50 44 

50 33 

213,000 




1 30-46 



5* 58 

59 9 

3 33.0 

3 33,0 





1 30-46 

06-100 



at dir. 95 

at div. ICO 

by div. 95 

by dir. too 



3*9 

Neg. 

61-91 

119-60 

95-760 

95-975 

96-065 

1 1 44 

« 1 34.5 


7 *,o 





96-550 

96155 

6 14,5 

6 15 

7 9,0 

114-394 




63-50 



9 53 

9 41.5 

3 34.5 

3 34.0 





63-50 

99-610 



at dir. 100 

at dir. 105 

by dir. too 

by dir. 105 



390 

Pos. 

« 3 S‘ 7 » 

100-610 

100*11$ 

100*215 

1 13 17 

> >3 36,$ 




Continued. 


65-51 

100*010 

100*31$ 

*7 3 

16 53 

7 9,0 

7 9.5 

114.511 



134-50 




10 36 

20 46 

3 34,50 

3 U,7S 



xxxvi 7"^ Series continued. -~2*inch Lead balls, with bifilar silk lines; distance = *415 inch. 


1841. 

No. 

Plait ion 
0^ Uio 

Moaoc* 

Eitrinne 

DirialotH 

obMTTOli. 

Ut M«an- 

‘2nd Mnn. 

04»r,rf7W.. 

>N 

N 

for Moaa 
Rrrtlnc 
fvlBt. 

Polut. 

b at • 

b m • 

tn ■ 

m a 

’ CoQUourij. 

1 

! 

1 

1 

|T» 50*10 
j Ub>» 9‘668 

39* 

N>S- 

134*50 

59*0 

l}»*94 

6i‘to 

97*150 

96*370 

97*070 

96*760 

96*720 

96-740 

•t dir. 95 
1 24 16 

*7 44 
31 16 

at dir. 100 
1 24 6,5 

*7 54 
31 16 

bj dir. 95 

7 10,0 

*3 35.» 

by dir. 100 
3 34.75 

*14.913 

39» 

Pol. 

6j'£0 

138'So 

6zit 

137*10 

100*000 

100*840 

100*040 

100*420 

100*440 

100*430 

at dir. loo 
» 34 59 
38 35»5 
4* 9.5 

at dir. 105 
1 3S » 
38 26,5 
4> l».5 

b/dir. 100 

7 10,5 

3 35, *5 

by dir. 105 

7 10.5 

3 35.*5 


393 

Neg. 

13710 
56- go 
135-50 
5>14 

97*000 

96*150 

96-870 

9*'S7S 

96*510 

94-S4Z 

at dir. 95 
» 45 49 
49 *9 

53 0 

at dir. too 
» 45 40.5 
49 *8 
5* 5* 

bj dir. 95 

7 >1,0 

3 35.50“ 

by dir. 100 

7 *0,5 
3 35, «S 

**5.4*3 

394 

Poi. 

S**M 

141*26 

6o*m 

139-48 

99'750 

100*730 

99*840 

100*240 

100*285 

100*162 

at dir. 100 
1 56 34 

1 0 10 

3 45 

at dir. 105 
1 56 41 

1 0 1.5 

3 53.5 

bjttir. 100 
7 M.O 

3 3S.50 

by dir. 105 

7 11.5 
3 35.75 

*15.513 

Series. — 2^>inch Lead balls, with bifilar silk lines; distance = *415 inch. 

i 

April 4 
iT- 49’61 
|)«39‘66 o 

i 

CoQtlDQexl. 



srfi6 

115*22 

88*00 

114*80 

101*440 

toi*6to 

101*400 

101*525 

101*505 

101*515 

at dir. loo 
to 12 9 

16 7 

*9 1*.5 

at dir. 101 
10 12 1995 

16 56,5 

*9 43 

brdir. ico 

7 23.5 
3 4«.75 

by dir. 102 

7 *1.5 
3 4».7S 

221,750 

J9« 

Nrg. 

1 14*80 
80*46 
114*20 
81*00 

97*630 

97*330 

97-600 

97-4*0 
97 '4*5 

97*47* 

at dir. 96 
10 23 30,5 
27 0 

30 54.5 

at dir. 98 
10 23 22 
*7 8,5 

30 46 

hj dir. 96 

7 *4.0 
3 4»’.o 

by dir. 98 

7 «4fO 
3 41.0 

222,000 

397 

)■.». 

Si'oo 

121*50 

81*90 

120*70 

101*250 

101*700 

101*300 

101*475 

101*500 

101*487 

at div. ICC 
10 34 27 
3* *>.5 
41 52 

at dir. 101 
*0 34 34.5 
38 14 
4* 59.5 

by dir. 100 

7 25,0 

3 4*.5 


222,500 

59* 

N*-g. 

120*70 

74*60 

119*80 

7S**o 

97*650 

97*100 

97*500 

97*4*5 

97-350 

97‘3«7 

at tlir. 96 
»o 45 47 
49 *0.5 
53 >0 

at dir. 98 
10 45 41 

49 *7 
53 4 

b; dir. 96 

7 *1,0 
3 41,5 


221,500 

399 

PDI. 

75*20 

127*00 

76*00 

116*12 

lOt'lOO 

101'^ 

101*060 

iot‘300 

loriSo 

101*190 

at dir. 100 

10 56 46 

11 0 36 
4 »o 

at dir. 105 

10 57 0 

11 0 22 

4 74 

bj dir. too 

7 *4*0 
3 4*»o 

by dir. 105 

? *4.0 
3 4*.o 

121,000 

400 

Nep. 

126*12 

68-go 

125*10 

49-50 

97*460 

96-950 

97*300 

97*105 

97*125 

97*175 

at dir. 95 
11 8 3 

** 33.5 
15 16 

at dir. ico 
11 7 50 

II 46 

>5 *3 

by dir. 95 

7 *1.0 
3 41.5 

by dir. 100 

7 *3.0 
5 41.5 

211, $00 

401 

Po«. 

49-50 

132*10 

70*54 

131*20 

loo’Soo 

101*310 

100*870 

iot*o6o 

101*095 

101*077 

at dir. 100 
II 19 1,5 

22 48 

i6 2+.S 

at dir. 105 
II 19 13 

>7 J.-S 
26 36 

by dir. 100 
7 23.0 

by dir. 105 

7 *3.0 

221,500 

3 4^5 

3 4«.5 


Digitized by Coogle 



























































8*^ Sbhibs continued. — 2^-inch Lead balls, with bifilar silk lines ; distance = *415 inch, xxztu 


1841. 

Ko. 

1 

Po^Uoe' CxtTMm: 

IK MmO- 

2nd U«ut. 

3rd Mr«n. 

Olwerrcd Tlnct. 


N 

for .Mean 
He«tln|t 
p4ilnt 

lUatt. 

obMr««<t. 

Fcdnt. 

b m a 

ti ta a 

in a 

m a 

ContiRued. 

T-so-», 
UbX9‘ 500 

40a 

N«g- 

ijrio 

63- 40 
130-00 

64- 30 

97-300 

96*700 

97*150 

97*000 

96*925 

96*962 

at diT. 95 

»* 30 *4.5 
33 48 
37 38 

at dir. 100 
II 30 4 

31 5*, 5 
37 »7 

bjrdir.95 

3 4*.75 

by dir. 100 

_7_ 

3 41.50 

221,652 

403 

Pm. 

64- 30 
iiroo 

65- 70 
136*20 

100*650 

101*350 

100-950 

101*000 

101*150 

101*075 

at div. 100 
11 41 16 

45 » 

48 39*5 

at dir. 105 
41 *5,5 
44 5* 

48 49,5 

bjr dir. too 

7 *3,5 
3 4*.75 

by dir. 105 
7 *4,0 

3 .!.<!<> 

121,804 

404 

Xeg. 

136-10 

S*'7o 

135-18 

59-60 

97*450 

96*990 

97.440 

97*220 

97*215 

97***7 

at div. 95 
11 52 28 

56 1 

$9 53 

at dir. 100 
II 52 19 
$6 i»,S 
59 44 

b/ dir.95 

7 *5.0 
3 4».5 

by dir. too 

7 25,0_ 
3 4*.5~ 

122,500 

40s 

Pot. 

5960 

142*40 

60*80 

141-4S 

101*000 

101*600 

101-140 

101*300 

101*370 

101*355 

at dir. 100 
0 3 31 

7 *7 
10 55 

at dir. 105 

0 1 39,5 

7 8,5 

*» 1.5 

by dir. ICC 

7 *4.0 
3 4»,o 

by dir. 105 

_7_ 24,0 
3 4*,o 

212,000 

406 

N«g. 

141-48 

53- 80 
140-38 

54- 80 

97*6^ 

97090 

97*S9« 

97*365 

97*340 

57.351 

at dir. 95 
0 *4 44,5 
18 19 
3* 8.5 

at dir. 100 
0 H 36,5 
■8 17.5 

22 0.5 

by dir.95 

7 24.0 
1 4».o 

by div. 100 
_7_24.0 

3 4*.o 

222,000 

April 5 
T-49'9» 

bwX9'432 

Contioacd. 

407 

Pm. 

98*80 

103-70 

99-00 

103-64 

101*150 

101*350 

101*320 

101*300 

101*335 

101*317 

St dir. 101 
9 S3 30 
S7 33 
10 0 54 

at dir. 102 
9 54 * 

57 3 

10 1 25 

by dir. 101 

7 *4.0 
1 4*.o 

bydir. 102 

7 H1O 
3 4*,o 

222,000 

408 

N>S. 

103-64 

90*90 

103*42 

91*10 

97*170 

97*160 

97*260 

97*215 

97*210 

97*212 

at dir. 97 
10 9 56 

» 34 

12 20 

at dir. 98 
*0 4 45.5 

8 44,5 

by dir. 97 

_7 24,0 
3 4*.oo 

by dir. 98 

7 »3.5 
3 41,75 

« 1,947 

409 

Po*. 

91*10 

111*20 

91-48 

1 10*94 

101*150 

101*340 

101*210 

101*245 

101*275 

101*160 

at dir. 101 
lo 16 6 

19 52 
23 30 

at dir. 102 
10 i6 13 
*9 44.5 
*3 37,5 

by dir. loi 

7 «4»0 . 
3 41,00 

bydir.tci 
"3 4*,*5 

122,065 

410 

Nog. 

110*94 
83*60 
I ro* $o 
83-90 

97*270 

97*050 

97*200 

97*160 

97*115 

97*142 

at dir. 97 
10 27 199S 
30 1 

34 43.5 

at dir. 98 
10 27 14,5 
30 6 

34 38 

by dir. 97 

7_24.40._ 
1 4».co 

bydit.98 

7 *3-5 
3 4»,75 

221,965 

4** 

Pm. 

83-90 

118*10 

84*40 

117*80 

101*000 

101*250 

101*100 

101*125 

101*175 

tol’150 

at dir. too 
10 38 19,5 
42 16 
45 48.5 

at dir. 102 

10 35 33 
41 8 

45 57 

by dir. 100 

7 M.o 
3 4a.o 

by dir. 102 
7 *4:5>_ 

3 4*.o 

222,000 

412 

Nog. 

117*80 

76*72 

117-20 

77*14 

97-160 

96*960 

97*170 

97*110 

97*065 

97-987 

at dir. 96 
10 49 41 
53 *6,5 
$7 S,$ 

at dir. 98 
•0 49 35.5 
S3 *3,5 
5« 59 

by dir. 96 

7 thS 
3 4«,7S 

by dir. 98 

_7.„*3.S 

3 4',75 

111,750 

4*3 

Pm. 

77'*4 

124*80 

77-«4 

124*48 

100*970 

101*320 

101*160 

101*145 

101*240 

101*192 

at dir. 100 

” 0 43,5 

4 33 
8 7,5 

at (Ur. 105 
11 0 58,5 

4 17.5 
8 22,5 

t>r dir. too 

_ 7_ M.o_ 
" 3 4»,o 

by div. 105 

7 *4,0 
3 4».o 

222,000 


Digitized by Coogle 



ixxviii S* Sebii!!! continued. — 2 J-inch Lead balls, with bifilar tilk lines ; distance = ’415 inch. 


X<|. I »rth* i INTiklotM ’ lit M««n. MMit.. orBrAlogl 


ObwrvH TlmM. 

h m ■ j h ms 


_ fef Mm» 

m • INii&t. 



1 (uQtioufrd. 

! 

4*4 

*\>g. 

! 

415 

Pm. 

i 

i 

1 

416 

Ncg. 

1 

1 

i 

4'7 

Poa. 

1 

! r = 50-3. 

1 li- .9-440 

4 .S 

Neg. 




SS” 97-440 

0-40 ’ 97 -Joo 

t;’* ,7-410 ’"**5 


■( dir. 95 «t dir. ICO bjrdiv.95 brdir.ioo * 

II IS 1 11 II 4S 

*5 3».5 *5 45 _7_a4.5 ^ i^aSo 

19 »s,5 19 12,5 3 4»,*5 3 4»>»S 


I It dir. too I «t dir. 105 bjr dir. 100 1 by dir. 105 


101*190 II 21 0.C II 21 12 

lOl'CQo I 101*421 ; : 

■ e.-,L '°''«SS 3 ’ 


16 49 i6 37 7 1 3.; I 7 1 4.0 ISI.tll 

30 14 JO 36 3 4'.75| 3 4>.oo 


9rj;o ’'>‘5 97-4 »o ■■ 3+ ” »♦ ‘ 

93-475 37 4*., 37 59, 


at dir. ICO 

by dir. 95 

by dir. 100 

.. 54 6 



37 59.5 

7 *4,5 

7 2445 

4* 30,5 

3 4*»*5 

3 4*9*5 





at dir. 

ICO 

It 56 

*5 

0 0 

16 

3 

49 


9«-90 

101*650 

101*675 


at dir. 10 X j 

104*40 

101*700 

101*675 

7 14 47 I 

99*00 

104*30 

iot‘650 

101*675 

.9 S ' 
22 10 



7 '5 '4 


i at dir. 9S 


7 26 16 

7 .6 5 

*9 44 

*9 55 

33 39 

33 3> 

at dir. 101 

at dir. toi 

7 37 .* 

7 37 *5 

4* 995 

4* ». 

44 4* 

44 4> 



101*570 

lo.-»oo 

.01-650 ■“'•3>5 


101*500 

101-790 101-667 Z 

.0.-590 '“'‘so » 3 30,5 

« 5»,S 


by dir, 101 

j by dir. 102 

7 23.0 

1 7 24,0 

3 4 *. 5 ! 

1 3 4 »,o 

bydir.97 : 

i 

iby dir. 98 

_ 7 . 21.0 ' 
3 4**5 

■ _ 7 __ 23.0 ^ 
1 3 4'»5 ' 

by dir. loi 

by dir. 102 

7 13.0 ' 
3 ' 4 *,S 

7 23.0 
1 3 4 *.S 




at dir. 96 
S IQ 55 
14 26 
i8 iS ,5 


at dir. 102 by dir. 100 by dir. 102 
7 S9 43 

S 3 22,5 7 23.5 J 7 ?4«5_! **^*»9S® 

7 7 3 4'.75 I 3 4*.^ j 


at dir. 98 
8 10 48,5 

H 33 
18 12 




Digitized by Google 































































8"’ Series continued. — 2j-inch Lead balls, with bifilur silk lines ; distance = ’415 inch 


x.xxix 


1841 . 

No. 

Ponition 
ni the 

Exlreme 

DkvUiutu 

aUt«rvo<S. 

Itt Mean. 

‘2nd Mmi. 

3rtl Mpah, 

OlKtcrved 

3 N 

N 

for Mran 

Pulnt. 

h m • 

h m f 

m f 

m • 

Point. 

1 ('oaiiDui.‘d. 

r-s 

N’cg. 

1 12*10 
8j*oo 
111*86 

97*600 
97 '430 
97*630 

97 - 5 >S 

97-530 

97-512 

at (liv. 96 

9 54 34 
58 1 

at div. 98 
9 54 24 
58 11 

by dir. 96 
7 16,0 

by div.98 
7 16.0 

• 

223 *OCO 




83*40 



10 2 0 

to 1 50 

3 43,0 

3 43,0 





83*40 

101*540 

101*840 

ioi*66c 



at dir. ico 

at dir, 101 

by dir. too 

by dir. loi 



426 

Poi. 

1 i^'6S 
84'CO 

101*690 

101*750 

101*720 

10 5 31 

9 »*,S 

to 5 40 
9 * 0.5 

7 * 5,0 

7 * 5,0 

222*500 




119*52 


57 

»3 5 

3 4**5 

3 4 *,S 



4»7 

-\cg. 

119*52 
76*60 
1 18*70 

97*960 

97*650 

97'940 

97*805 

97*795 

97 ’ 8 co 

at dir. 95 
10 17 0 

20 25 

at dir. 100 
to j6 45,5 
10 41,5 

by dir, 95 
7 16.0 

by dir. too 
7 * 5,5 

111*860 

! 



77*18 



14 16 

14 9 

3 43,00 

3 4 *. 7 S 


! 

428 

Po*. 

77 *iS 

126*16 

78*08 

101*720 

102*170 

101*890 

101*945 

102*030 

101*987 

at dir. ICO 
10 17 58 
3 * 5 » 

at dir. 105 
10 28 11,5 

3 « 37 

by dir. ico 
7 * 5.0 

by dir. 105 
7 * 5.5 

111*599 




125*70 


35 »5 

35 3 * 

3 41,50 

3 4 *. 7 S 





115*70 

98*150 

97*800 

98*100 



at dir. 95 

at dir. ico 

by dir.95 

by dir. lOO 



419 

Neg. 

70*60 

125-00 

97-975 

9.8*000 

97-9S7 

10 39 22 
42 49 

to 39 9 

43 » 

7 *6,0 

7 *5.5 

111*851 




71*40 


46 48 

46 34.5 

3 43.00 

3 4 *, 7 S 





71*40 

101*910 

102*340 

102*030 



at dir. ico 

at dir. 105 

by dir. ico 

by dir. 105 



430 

Pos. 

132*41 

71*16 

102*125 

102*185 

101*155 

10 50 20,5 

54 13 

10 50 32 

54 *95 

7 * 5.0 

7 * 5-5 

111*608 




131*80 



$7 45.5 

57 57,5 

3 4 *, 50 

3 4*. 75 



43 « 

Neg. 

131*80 

64*90 

130*90 

98*350 

97*900 

98*350 

98*115 

98*115 

98*115 

at dir. 95 
II 1 4 «,S 

5 »'.5 

at dir. 100 
11 1 3> 
5 11 

by dir.95 
7 * 5.5 

by dir. lOO 

7 *5.5 

122*750 




65*80 



9 7 

8 56,5 

3 4*,75 

3 4 *. 7 S 





65*80 




at dir. too 

at dir. 105 

by dir, ico 

by dir. 105 



43 i 

Pos. 

138*10 

66*80 

102*500 

IC2-o6o 

102*250 

102*280 

101*165 

If 12 40 

<6 3*95 

II 12 50 

16 21,5 

7 * 5 ><> 

7 * 5.0 

222*500 




‘ 37 ' 3 * 



20 5 

20 15 

3 4*,5 

3 4 *. 5 





137*31 

08*510 



at dir. 95 

at dir. 100 

by dir. 95 

by dir. ico 



433 

Neg. 

59 ' 7 » 

136*30 

98*010 

98*500 

98*165 

98*155 

98*160 

It 14 0 

17 31 

II 23 51 

17 40 

7 *6.0 

7 * 5.5 

111*837 




60*70 



3 1 26 

31 16,5 

3 43.00 

3 41.75 





60*70 




at div. ICO 

at dir. 105 

by dir. ico 

by dir. 105 



434 

Pos. 

• 43'34 

61*00 

102*670 

101*345 

101*185 

101*365 

” 35 0.5 
3 S 5* 

tt 35 9 

38 43 

7 * 5.,5 

7 *6.0 

112*868 




142*20 




41 16 

41 35 

3 41.75 

3 43,00 



43 S 

Nog. 

141*10 

55*00 

140*94 

98*600 

97 ‘ 97 “ 

98*550 

98*185 

9S250 

98*167 

at dir. 95 
II 46 10 
49 S 3 

at dir. ico 
II 46 11,5 

50 I 

by dir. 95 
7 *6,0 

by dir. ico 
7 * 5,5 

111,837 




56*11 



53 46 

53 3* 

3 43,00 

3 41,75 





56*11 

102*020 



at dir. too 

at dir. 105 

by dir. ico 

by div. 105 



436 

Pos. 

' 47 - 9 * 

57*60 

101*760 

102*390 

102*465 

101*417 

II 57 11 
0 I 12,5 

tt 57 29.5 
0 t 4,5 

7 * 5,5 

7 16,0 

111*871 

CoDliout^. 



146*74 




4 47,5 

4 SS .5 

3 4*.75 

3 43,00 



XXX 6 *’’ Series continued. — IJ-incli Platina balls, with bifilar silk lines; distance = ’177 inch 


1 S 41 . 

No, 

Porftkn 
of tho 
Mjmhm. 

Kxtreme 

IHrifkionii 

oliMrvetl. 

\tt Mean. 

2nd 

3 rd Mean, 
or Rn*tiiiic 
roim. 

Obsserred Timr*. 

2N 

N 

for Moon 
Kcxltnx 
Putnt. 

h m • 

h m a 

ro ff 

m • 

CoDtinuad. 

51-85 
15 •= 19-950 

319 

Neg. 

149-00 

53-30 

144-60 

59-71 

101-150 

99-950 

101-160 

fOI* 0 $O 

101*055 

101*052 

at div. 100 

10 56 5 

11 3 36 

11 17 

at dir. 105 
>0 55 49.5 
11 3 51 

II 0 

by dir. loo 
15 12,0 

by dir. 105 

>5 »®.5 

» 

455.84* 

7 36 ,o'> 

7 35,»5 

310 

Poa. 

59 ’ 7 » 

171-30 

63-S4 

166-00 

115-510 
117-570 
1 14-910 

116-540 

116-145 

1 16-391 

It dir. 115 

11 18 51,5 

16 18 
33 57 

at dir. no 
II 19 4,5 

16 14,5 

34 ti .5 

hr dir. 115 
>5 3.5 

by dir. no 
>5 7 ,® 

4 S *,959 

7 3 ». 7 S 

7 33.30 


Xtg, 

166-00 

35-80 

160*80 

41*10 

100*900 

98*300 

100*950 

99-600 

96-615 

99-611 

It dir. 95 
II 41 44 

48 56 

56 4 *. 3 

at dir. 100 
11 41 33 

49 7,5 

36 36,5 

by div. 95 
>5 4.5 

by dir. 100 
>5 3.5 

451,789 

7 3*.»5 

7 3>.75 


Po*. 

41*10 
185*80 
44-80 
180- 10 

113-450 

115-300 

111-450 

« > 4-375 
113-875 

114-115 

It dir. 1 10 
0 4 ».5 

miaartl. 

18 58 

It dir. 115 
0 4 11,5 

missed. 

•9 *.3 

by dir. 1 10 

>4 35.3 
7 *7,73 

by dir. 113 

,4 56,0 
7 »8,oo 

447,936 

3 »J 

Xeg. 

i8o-io 

15-70 

174-50 

18-80 

97-900 

95- 100 

96- 650 

96-500 

95'*75 

96187 

at dir. 95 
0 16 39 

34 3.5 

41 43 

It dir. 100 
0 16 30 
34 >>,3 
4 > 33.5 

by dir. 95 
15 4.0 

7 3 *>oo 

by dir. 100 
-15 

7 3>,73 

451,941 

314 

Poa. 

i8’8o 

aoi*70 

24*80 

195*20 

1 10*250 
113*250 
110*000 

111-750 
1 11-615 

111-687 

It dir. I to 

0 49 11,5 
57 »> 

1 4 5».5 

at dir. 115 
0 49 19,5 
37 3 

' 5 > 

by dir. 1 10 
7 45.5® 

by dir. 115 

>5 3'.3 
7 45.73'’ 

465,584 

Mirth 30 
T •• 51-71 
11 = 19-914 

T 51-80 
B — 19-950 

31S 

Ntg. 

103-80 

87-11 

101-80 

87-90 

95-460 

94-960 

95 ‘ 35 o 

95-110 

95 -' 3 S 

95-181 

It dir. 95 

9 S« 15.3 
5 * 43 
10 6 11,5 

at dir. 96 
9 30 3 * 
59 2 

10 6 1 

by dir. 95 

15 6,0 

7 33 .® 

by dir. 96 

I? 4,0 
7 3 ».o 

451,818 

316 

Poa. 

87-90 

134-40 

89-96 

131-30 

111-150 
1 11-180 
111-130 

111-665 

111-655 

1 1 1 -660 

at dir. iii 

•0 >3 53 
11 34 

18 59 

at dir. 1 12 
10 13 59 

21 27 

29 6 

by dir. 1 1 1 

13 6,0 

7 33.0 

by dir. 1 n 

■5 7 ,® 

7 33.5 

453,330 

3*7 

Xeg. 

131-30 

59-50 

■is-94 

61-90 

95-900 

94 - iSO 

95- 910 

95-060 

95-070 

95-063 

at dir. 94. 
10 36 48 
44 16 

51 59 

at dir. 96 
10 36 40 

44 14 
5 ' 30,3 

bj dir. 94 

15 11,0 

7 35.5® 

by dir. 96 

>5 > 0.5 
7 35, *5 

455,367 

318 

Poa. 

61-90 

i;8-ii 

66-84 

154-50 

110- 510 

111- 480 
110-670 

111-495 

111-575 

111-535 

It dir. no 

10 59 • 31 

11 7 14 

14 38.3 

It dir. 115 

10 59 46 

11 6 58 
•4 53 

by dir. 1 10 

>5 7.5 

7 33.75 

by dir. 115 

IS 9.0 
7 34.5® 

453,98® 

3»9 

Neg. 

154-50 

37-70 

149-76 

41*20 

96-100 

93-750 

95-480 

94-915 

94-605 

94-760 

It dir. 90 
II 11 31,5 

*9 40.5 

37 36,5 

at dir. 95 
11 11 19 

»9 33 
37 »3 

by dir. 90 

>5 5,0 

7 3*,5 

by dir. 95 

■ 15 - 

7 31,® 

43 *. 0*4 

330 

Poa. 

41-10 

» 77 ' 9 » 

4570 

171-90 

109-560 

111-810 

109-300 

110-685 

110-555 

110-610 

It dir. 1 to 
11 44 3*>5 
5 » 39 
0 0 13,5 

at dir. 115 
II 45 9 

51 18 

0 0 15 

by dir. no 
15 15,0 

by dir. 115 
IS 16,0 

437,56* 

7 37,5 

7 3 *,® 


/"“Series. — 3-inch Zca// balls, with bifiIar«7A lines; distance = ’415 inch 


XXXI 




PoctUon 

Rxtromc 



3 rd Mean. 

Oboenred Tltnea. 

a .V 

N 

1841 . 

No. 

of iho 
Maatoi. 

1 Hriiituiui 
ulM«rt« 0 . 

}a Mean. 

lad Mean. 

or Rt»*Unjf 





for Mean 





Renting 







h m a 

b ni a 

m • 

m • 

I'uint. 

March 



98-40 

96-370 

96-170 

96-300 



at div. 96 

at dir. 97 

by div. 96 

by dir. 97 

■ 

T = 51-60 
1}«> 19-671 

33 > 

Neg. 

94‘34 

98-10 

96-310 

96-185 

96-301 

10 16 17 

19 30 

10 25 43 
30 6 

7 6,0 

7 4,0 

111,698 




94-40 



33 *3 

3 * 47 

3 33,0 

3 3 *,o 





94-40 

99-870 



at dW. 99 

at div. loo 

by div. 99 

by div, ICO 



33 » 

Pos. 

105-34 

100*030 

99-950 

99-971 

10 36 45 

10 36 56 






94 ' 7 * 

99-960 

99-995 

40 40 

40 17 

7 5,0 

7 5,0 

2l2t3CO 




105*20 



43 4 * 

44 1 

3 3 *,S 

3 3 *,S 





105*20 

96-430 

96-330 

96-315 


at dir. 96 

at dir. 97 

by dir. 96 

by dir. 97 



333 

Neg. 

87-66 

104-80 

96-130 

96-400 

96-311 

10 47 41 
5 ‘ 9 

lo 47 3; 
51 17 

7 5,5 

7 5,0 

111,670 




88-co 



54 46,5 

54 3 * 

3 3*-75 

3 3*.50 





88-co 

99*760 



at dir. 99 

at dir. too 

by dir. 99 

by dir. 100 



334 

Po». 

ltl‘52 

100-060 

99-910 

99-911 

■0 58 17 

10 58 13 

7 6,0 

7 6.5 




88-60 

99‘Sio 

99935 

11 2 1,5 

II 1 56 

113,130 




1 1 1*02 



5 *3 

5 *9,5 

3 33,00 

3 33,*5 





1 lt*C2 

96*360 



at dir. 96 

at dir. 97 

by dir. 96 

by dir. 97 



335 

Neg. 

81-70 

96-050 

96-105 

96-200 

11 9 3 

II 8 58 





1 10*40 

96-340 

96-195 

11 37 

12 42 

7 9 -° 

7 9.0 

114,500 




81-2S 



16 11 

i6 7 

3 34,5 

3 34.5 




8i-i8 




at dir. 9S 

at dir. ico 

by dir. 98 

by dir. 100 



336 

Pm. 

116-96 

83-01 

99-990 

99-660 

99-805 

99**5 

99* 15 

11 19 42 

23 30 

11 19 50 

6 56.0 

6 56.0 

108,000 




116- 30 



i6 38 

16 46 

3 lS,o 

3 *S.o 




116-30 

96-310 



at dir. 96 

at dir. 98 

by div. 96 

by div. 98 



337 

Xfg. 

76-31 

95-900 

96-105 

96-087 

11 30 31 

11 30 25 


7 5-5 




115-4S 

96-140 

96-070 

34 5 

34 I* 

7 5-5 

*11,750 




77-00 



37 37,5 

37 30,5 

3 3*-75 

3 3 *. 75 





77*00 

99-540 

99-990 



at dir. 98 

at dir. 100 

bv dir. 98 

by dir. ico 



33 * 

Pos. 

■ ii-o8 

99-765 

99-780 

II 41 9 

II 41 15 






77-90 

99-600 

99 ' 79 S 

44 S 3 

44 47,5 

7 7,0 

7 7.0 

113,500 




121*30 



48 i6 

48 11 

3 33,5 

3 33,5 




121*30 

96-350 



at div. 96 

at dir. 98 

by div. 96 

by dir. 98 



339 

Nfg. 

71-40 

95-950 

96-150 

96-161 

II 51 57 

" 51 5', 5 

7 S.o 

7 8,0 




120*50 

96-400 

96-175 

55 30.S 

55 36 

2 14, COO 




71-30 


59 5 

5 * 59,5 

3 34.0 

3 34,0 




71-30 

99-680 

■00-180 



at dir. ico 

at dir. ici 

by d'v. ICO 

by dir. loi 



340 

Pos. 

127*06 

99-9S0 

100*035 

0241 

0 1 46 

7 *,o 

7 *,o 




73-50 

99-900 

100*090 

6 15 

6 10 

214,000 




116-30 



9 49 

9 54 

3 34,0 

3 34,0 





116-30 

96-790 

96-340 

96-900 



at dir. 96 

at dir. 9$ 

by dir. 96 

by dir. 98 



34 « 

Nog. 

67-18 

115-40 

96-565 

96-610 

96-591 

0 13 16 

'6 57,5 

0 13 21,5 

»7 »,5 

7 9,0 

7 *,S 

114,4*6 




68-40 



10 35 

20 30 

3 34,50 

3 34,»5 





68-40 

100*050 



at dir. loo 

at div. 101 

by dir. 100 

by dir. ic2 


T ■> 51-80 

34 * 

Po». 

131*70 

69*90 

loo’Sco 

100*250 

100*425 

100*525 

100-475 

0 21 to 
*7 +7 

0 11 14,3 

17 41 

7 9.0 

7 9,0 

114,500 

B — 19-640 



130-60 



31 19 

3 ' * 3,5 

3 34,5 

3 34.5 



xxxii T"’ Series continued. — 2-inch Lead balls, with bifilar silk lines; distance = •415 inch. 


lri 41 . 

»o. 

pMdtkn 
tit ltl« 

Rximne 

nirudsHM 

oliiMrred. 

l«t Mean. 

8ml Mem. 

Ird Mmii. 
or ftcalixm 
Pullit. 

Ohi#rT*il *rinM>*- 

IN 

K 

fbrMean 

Rretlag 

PotaL 

b ID « 

b m a 

in a 

in a 

April 1 
T-si '30 
B«X9*66x 

T-5I-+I 

B»i9'676 

343 

Po.. 

97 -So 

toi‘ 6 o 

97-90 

tot'50 

99 700 
99*750 

99*700 

99 ’ 7»5 

99 * 7»5 

99 * 7»5 

at dir. 99 
9 46 39 
50 51 
53 3 < 

at dir. too 
9 47 4 

50 16 
54 9 

bjr dir. 99 

7 1.0 

’3 VfO 

by dir. too 

7 5 ,o_ 

3 3 »,S 

1114087 

344 

■N'i-r. 

101*50 

90*71 

ioi’i6 

91*00 

96*110 

95*990 

96*130 

96*050 

96*060 

96-055 

at dir. 96 

9 57 43 

10 I 14,5 
4 4 * 

at dir. 97 
9 57 3 * 
10 1 17 

4 35 

bjr dir. 96 

7 5,0 

3 3».5 

by dir. 97 

7 4,0 

3 3 »,o 

»i». 4?3 



91*00 

loS’tS 

91*6! 

i07*St 

99*590 

99*930 

99*780 

99-760 

99'*55 

99-807 

at dir. 99 
10 8 11 

*a 7,5 
15 16 

at dir. 100 
to 8 30 
II 59 
*5 34 

bjr dir. 99 

7 4,0 

3 3 *,o 

by dir.ioo 
3 3 ».o 

111,000 

34 * 

N>g- 

I07«f 

84-90 

107*10 

*5-40 

96-390 

96*050 

96*300 

96*110 

96-175 

96-197 

at dir. 96 
to 19 13 

11 43 

x6 i8 

at dir. 97 
10 19 7 

»» 49,5 
x6 11 

bp dir. 96 

7 5.0 

3 3*,5 

by dir. 97 

_7 5 .o_ 

3 3»,5 

112,500 

34 , 

p». 

85- 40 
113-81 

86- 30 
113*10 

99’6io 

tco‘o 6 o 

99*750 

99**35 

99*905 

99*870 

at dir. 98 
10 19 45,5 
33 37 

36 50.S 

at dir. too 
10 19 55 
33 *7 
37 0.5 

by dir. 98 

_7 5.0 

3 3 *, 50 

by dir. too 

_7 5,5 

3 3 », 7 S 

*ia ,734 

34 « 

Neg. 

113*10 

79*70 

111*40 

80*11 

94-450 

96*050 

96*160 

96*150 

96-155 

96-201 

at dir. 96 
10 40 36 
44 7 

47 4»,5 

at dir. 98 
10 40 28 
44 15,5 
47 33 

by dir. 96 

7 5.5 

7 3*, 75 

by dir. 98 

7 5,0 

7 3»,50 

111,715 

349 

To*. 

80*11 
119* 10 
81*30 
ii8*io 

99‘6io 

100*200 

99*700 

99*905 

99.950 

99 ' 9*7 

at dir. 95 
10 50 56 
55 7 

5 * 3 

at dir. too 
10 St 15 
54 4 ».S 
58 21 

by dir. 95 

7 7,0 

3 33,5 

by dir. 100 
7 7,0 

3 33,5 

*13,500 

350 

Neg. 

ii8‘ 10 
74*74 
117*40 
75-60 

96*410 

96*070 

96*500 

96-145 

96-185 

96*265 

at dir. 95 
11 1 0 

5 * 5»5 
9 5,5 

at dir. 100 
” * 44,5 

5 4»,5 

s 49.S 

by dir. 95 

7 5 * 5 _ 

3 1 *, 7 S 

by dir. 100 
7 _ 

3 3 »,So 

112,687 

35 * 

I’oe. 

75- 60 
113-50 

76- 50 
111*70 

99*550 

100*000 

99'6oo 

99*775 

99‘8oo 

9 »' 7»7 

at dir. 95 
II 11 23 
i6 13 
*9 » 7.5 

at dir. too 
ti 11 37 
16 9 

>9 4 *, 5 

by dir. 95 

, 7 4 , 5 _ 

3 37 ..S 

by dir. 100 

_7 5.5. 

3 3»,75 


35 * 


111*70 

69*94 

111*78 

70*70 

96*310 

95- 860 

96- 240 

96*090 

96*050 

96*070 

at dir. 95 
It 13 19 

16 46 
30 14 

at dir. too 
II 13 6 

26 59 

30 11 

by dir. 95 

7 5.0 

3 3»,5 

by dir. 100 

7 5,0 _ 

3 3^,5 

112,500 

353 

Po*. 


99*450 

99*860 

99*510 

99655 

99*690 

99-671 

at dir. 95 
«' 33 45 
37 40,5 
40 so 

at dir. 100 
*» 33 57 
37 ** 
4 « *,5 

by dir. 95 

_Z 

1 3»,50 

by dir. too 

7 - 5 , 5 - 

3 3»,75 

*»»,734 



117 * 5 * 

65*30 

116*30 

66*01 

96*410 

95*800 

96*160 

96*105 

95-910 

96*041 

at dir. 95 
ti 44 40,5 
4 * 9 

51 46 

at dir. 100 
»i 44 * 9,5 
48 so 

5 * 35 

by dir. 95 

5 , 5 . 
3 3*»75 

by dir. 100 
3 3*, 75 

111,750 


Digitized by Google 









































































7“ Series continued. — 2-inch Lead balls, with biRlar sUh lines ; distance = '415 inch. Exxiii 


1841. 

Ko. 

PiMltkm 
of the 
Muars- 

UitMeim 

ofetonod. 

id .Uctn. 

lihJ M«tn. 

3rd Maui. 
•>r HmiIjhi 
P oUsl. 

iJbstrsrd TtiOM. 

S N 

N 

for M«an 
rotst, 

h ID ■ 

b 01 • 

m a 

m a 

April 1 
T“*50'8 o 
D™i 9'67 o 

Cooiimjix]. 

3S5 


99'ao 
94* 80 
99-00 
95-00 

97*000 

96*900 

97*000 

9«-9So 

96-950 

96-950 

at dir. 96 
9 50 17 
51 $8 
57 33 

at dir. 97 
9 49 55 
53 V 
56 59 

by dir. 96 

7 ^.0 

3 33.^ 

by dir. 97 

_7 4.o_, 

3 3>.o 

‘ 

1114050 

3S6 

Po*. 

95*00 

io6-io 

95*30 

'»5'«4 

100*550 

100*700 

100*570 

100-615 

100*635 

100*630 

at div. 100 
so 0 19,5 
4 *r 

7 35 

at dir. 101 
to 0 41 
4 4 

7 48 

by dir. ICO 

. 5.5^ 
1 J».75 

by dir. toi 

7 6,0 

3 33.®o 

111,907 

357 

NVff. 

105-84 

88-10 

105-44 

<7’34 

97'oio 

96*810 

96-390 

96*910 

96-605 

96-761 

at dir. 96 
SO II 31 

H 5® 
ii 37 

at dir. 97 
10 11 13 

14 sS 
18 19 

by dir. 96 

7 6,0 

3 33.0“ 

by dir. 97 

7 6,0 

3 33.® 

113,000 

35* 

Pm. 

*7M 

111-30 

88-88 

iil-9» 

99-810 

100-590 

100*400 

100*105 

100*495 

100*350 

at dir. 100 
10 11 6 

*5 44 
19 SI 

at dir. 101 
to 11 II 
»5 3*.5 
19 17 

by dir. too 
3 3V5 

by dir. loi 
7 6,0 

~3~33.o“ 

**>.675 

359 

S.g. 

III-91 

8r-88 

IM’31 

81-30 

96*900 

96*600 

96*810 

96-750 

96-705 

96-777 

at dir. 96 
10 31 S4 
36 to 
40 0 

at dif. 98 
10 31 45 
5® >9.5 
39 So.S 

by dir. 96 

7 6,0 

3 (l.» 

bydir,98 

_7 5.5 

3 3*.75 

111.909 

3«o 

Pm. 

81-30 

117-90 

81-S6 

117-40 

100*100 

100*380 

100*130 

100*140 

100155 

100*147 

at dir. 100 
*0 43 31.5 
47 7»5 

5° 1*.5 

at div. 101 
43 39.5 
47 0 

5® 46.5 

brdir. 100 

■ 

7 7.0 

3 33.S 

by dir. 101 

7 7.0 

3 33.5 

113,500 

361 

N«s. 

117-40 

76-00 

116*70 

76’SO 

96*700 

96-350 

96*600 

96-575 

9««5 

96*500 

at dir. 95 
to $4 10 
57 43 

11 I i6 

at dir. 100 
»® 54 4 

58 0 

11 s 9 

by dir. 9$ 
7 6,0 

by dir. too 

7 5.0 

3 3*. 5 

111,850 

361 

Poi. 

76- 50 
113-36 

77- 10 
111*74 

99-930 

100*130 

99*910 

100*080 

100*075 

100*077 

at dir. too 
** 4 56»5 

8 30 
»» 3 

at dir. 105 
11 11 
8 16 
11 18 

by dir. 100 

7 6.5 

3 33.*5 

by dir. 105 

,.7 7.0 

*3 31.50 

>n.»s4 

ih 

K«g. 

111-74 

70-40 

tii‘io 

70*90 

96-570 

96-150 

96-500 

96-410 

9«'375 

96-397 

at dir. 95 

*1 *5 4».5 
19 8 

11 49 

at dir. 100 
11 1$ 19,5 
19 11 

31 36 

by dir. 95 
3 33.*5 

by dir. too 

7 6.5 

3 33.>S 

113,150 

364 

Pm. 

70- 90 
11870 

71- 90 
118*00 

99*800 

100*300 

99-950 

100*050 

100*115 

100-087 

at dir. ICO 
11 16 11 
>9 55 
33 

at dir. 105 
11 36 31,5 
>9 43 
33 40 

by dir. 100 

7 7.0 

3 13.50 

by dir. 105 

7 7.5 

3 33.75 

113,504 

365 

Nag. 

118*00 

65- 50 
117*11 

66- 71 

9*-7SO 

96-360 

96-970 

96-555 

96*665 

96*610 

at dir. 95 
»» 37 7 

40 34.5 
44 16 

at dir. too 
II 36 $6 
40 45.5 
44 5 

by dir. 95 

7 9.0 

3 34.5 

by dir. too 

_7 9.0 

3 34.5 

114,500 

366 

Pot. 

66-71 

*33'70 

68-t8 

131*60 

100-110 

200-940 

100*390 

100-57$ 

100-665 

100*610 

at dir. 100 
11 47 48 
5» H.5 
5+ 57 

at dir. 105 
11 47 s* 
5 » * 4.5 
55 7.5 

by dir. 100 

7 9.0 

3 34.50 

by dir. 105 

3 34.75 

»»4.53> 
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xxxiv 7* Series continued. — 2-inch balls, with biiilarfiM lines; distance = *415 inch. 
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T"* Series continued. — 2-incli Lead balls, with bifilar silk lines; distance = •415 inch. 


XXXV 


1841 . 

No. 

Position 
of lh<* 

PWitOtMlJi 

otxHrnrcd. 

IH Mc«n. 

2oil Mvan. 

Inl Mrftn. 
or RomIqk 

I'oliit. 

ObKnrcd Tlmw. 

2 N 

N 

for 

K«>«ting 

b m s 

h in • 

m t 

m • 

CoDtiouvd. 

1 

i 

1 

i 

CoDtinuMl. 

379 

N«ig. 

i® 5'54 

88'6o 

ios'i6 

88-92 

97-070 

96- S80 

97- 040 

96-975 

96-960 

96-967 

at dir. 96 

II 16 » 3 .S 
19 » 9.5 
»3 ' 7,5 

at dir. 97 
1 1 16 6 

19 3 * 
13 9 

by dir. 96 
7 4,0 

by div. 97 
7 3.0 

• 

111,517 

3 3 i,o 

3 3'. 5 

3 So 

Pos. 

SS*9S 
1 1 1 '90 
89-56 
1 1 1 ’40 

100*410 

100*730 

100*480 

100*570 

100*605 

100-587 

al dir. 100 

II 16 43,5 
30 13 
33 47 

at div. loi 
10 16 49,5 

30 17 
33 33,5 

by dir. loo 
7 3,5 

by dir. 101 
7 4,0 

211-897 

3 3',75 

3 3*,oo 

381 

Ncg. 

1 1 1•40 
81-74 
110-74 
83-30 

97-070 

96- 740 

97- 010 

96-905 

96-880 

96-891 

at dir. 96 
II 37 31 
40 54 
44 3 S 

at div. 98 
II 37 
41 4 

44 * 5-5 

by dir. 96 

7 4.0 

3 31, CO 

by dir. 98 

7 3,5 

3 31,75 

111,889 

382 

Pol. 

83- 30 
1 17-20 

84- co 
1 i6-6o 

100*250 
ico*6oo 
100* 3C0 

100*42$ 

100*450 

100-437 

al dir. 100 
II 48 5,5 

31 41 

55 10 

at dir. tc2 
II 48 14 

SI 33,5 
55 18,5 

by dir. ico 

_ 7 ^4 ,S_ 

' 3 31,15 

by dir. 101 
_7 4 , 5 _ 

3 31,4 r 

212,150 

383 

N'eg. 

1 16-60 

77- 60 
115-70 

78- 00 

97-100 

96-650 

96-850 

96-875 

96-750 

96*812 

al dir. 9$ 

II 58 53,5 

0 2 13 

5 57,5 

at dir. ico 
11 58 36 

0131 
5 39,5 

by dir. 95 ; by div. 100 

7 4,0 j 7 3,5 

3 3 *,ooj 3 3', 75 

211,909 

384 

Pos. 

^$*co 

121*40 

7«'8o 

111*20 

100*200 

ico*6oo 

100*000 

ioo*4co 

100*300 

100*350 

at div. too 
0 9 25,5 

13 0 

16 30,5 

at dir. 105 
0 9 41 

11 44 
16 46,5 

by dir. 100 
7 5,0 

by div. 105 
7 5,5 

111,517 

3 31,50 

3 31,75 

385 

Nog. 

III’IO 

72*20 

120*32 

71*70 

96-700 

96-260 

96-510 

96-480 

96-385 

96-432 

at dir. 95 
0 10 9,5 

n n,s 

17 13 

at dir. too 

0 19 55,5 
*3 47,5 
16 59 

by dir. 95 

_7 3 .,S_. 

3 3 1,75 

by dir. ico 

.7 3 .. 5 _ 

3 3',75 

211,750 

386 

Pol. 

71-70 

116-70 

73-30 

115-80 

99-700 

100-000 

99 SSO 

99-850 

99‘775 

99-811 

at dir. 95 
0 30 31.5 
34 18.5 
37 36 

at dir. loo 
0 30 44 
34 16 
37 49 

by dir. 95 

-1 _ *’3 _ 
3 3*,»5 

by dir. ico 

. -S’** 

3 " 31,50' 

212,491 

387 

Nog. 

115-80 

66-68 

124-80 

67-30 

96-240 

95/40 

96-050 

95-990 

9 S'S 9 S 

95 ‘ 94 » 

at dir. 95 
0 41 14,5 

44 S »,5 

48 19 

al dir. 100 
0 41 13 

45 4.5 

48 17,5 

by div. 9$ 
7 4,5 

by dir. 100 
7 4.5 

212,250 

3 31, *5 

3 31.15 

388 

Pos. 

67- 30 
131-14 

68- co 
130-46 

99-210 
99 ' 570 
99-130 

99 ' 39 S 

99-400 

99-397 

at dir. 95 
0 51 51 

50 44 

58 58 

at dir. ico 
0 ^1 3 

SO 33 
59 9 

by dir. 95 

7 6,0 

3 33,0 

by dir. 100 

7 6,0 

3 33.0 

2 l 3 ,CCO 

3S9 

Nog. 

130-46 

61-92 

129-60 

63-50 

96-190 

95- 760 

96- 550 

95’975 

96-155 

96*065 

at dir. 95 
1 1 44 

6 14-5 
9 53 

at div. ICO 

I * 34,5 
6 25 

9 4»,5 

by dir. 9; 

7 9.0 _ 

3 34,5 ’ 

by dir. 100 

_ 7 8,0 

3 34.0 

ii 4'394 

390 

Pos. 

63-50 

■ 35 ‘ 7 * 

65-52 

134-50 

99 ’ 6 io 

100-610 

100-010 

100*11$ 

100*31$ 

100*11$ 

at div. ICO 
1 13 17 

17 3 

20 36 

(It dir. 10$ 

1 13 36,5 

16 53 

20 46 

by dir. 100 

_7 9,0 

3 34 , 5 ° 

by dir. 105 

7 9,5 

3 3^'75 

114.5" 


XXXVl 


7“' Series continued. — 2-inch Lead balls, with hifilar silk lines; distance = *413 inch 


1841 . 

J«o. 

[ 

lU MeAn. 

iad Mcaq. 

3 rd Mnn, 
or Resting 
Point. 

Obverred linK*. 

2 N 

N 

for Me*n 
Heeling 
Point. 

Mmscii. 

observed. 

h m II 

b to • 

m ■ 

m • 

CooUnurd. 
T — 50- lo 

U»t9-668 

391 

Ni'g. 

' 34 ’SO 

$980 

I 31-94 

6rso 

97-150 

96- 370 

97- 070 

96-760 

96-710 

96-740 

It dir. 95 
1 14 16 

*7 44 
31 16 

at dir. ico 
I 14 6.5 

*7 54 

31 16 

by dir. 95 

7 »o.o 
3’ 35 ,«> 

by div. 100 
3 34.75 

• 

*t 4 . 9»3 

39 » 

I’OJ. 

6rso 

138-80 

6i-88 

137-10 

100-000 

100-840 

100-040 

100*420 

100*440 

100*430 

at dir. too 
' 34 59 
3 * 35,5 

4 i 9.5 

at dir. 105 
1 35 8 

38 16, 5 
41 18,5 

by dir. 100 

7 to. 5 
* 3 35,*5 

by dir. 105 

7 10 , 5 
3 3 S,*S 

*15,150 

393 

Neg. 

137-10 

56-80 

135-50 

58-14 

97-oco 

96-150 

96-870 

96-575 

96-510 

96-541 

at dir. 95 

' 45 49 
49 >9 
53 0 

at dir. 100 
' 45 40.5 
49 

5 * 5 « 

by dir. 95 

7 »«,o 
3 35,50 

by dir. 100 

7 ' 0,5 
3 35, *5 

*> 5 , 4*3 

394 

Po*. 

5S-14 

141-16 

60-10 

139-48 

99 ' 7 S 0 

100-730 

99-840 

100*240 

loo'iSs 

■00-161 

at dir. ico 
' 56 34 

2 0 10 
3 45 

at dir. 105 
1 56 41 

1 0 1.5 

3 53,5 

bj dir. 100 

7 1I4O 
3 35 , 5 ® 

by dir, 105 

7 »t ,5 

3 35,75 

*>S,S >3 

8““ Series. — 2^-inch Lead balls, with hifilar silk lines; distance = •415 inch. 

April 4 
T-4963 
Ua2y‘66o 

1 

Continuod. 

395 

Pos. 

S7-66 

115-11 

88-00 

114-80 

101*440 

101*610 

101*400 

101*525 

101*505 

101-515 

n( dir. 100 
■0 11 9 

16 7 

•9 32,5 

at dir. ici 
to 11 19,5 

16 56,5 

•9 43 

by dir. 100 

7 ^3,5 

3 4»,75 

by dir. 101 

7 * 3.5 
3 4 ', 75 ~ 

1*1,750 

396 

Ncg. 

■ 14-80 

80- 46 
1 14-10 

81- 00 

97-630 

97-330 

97-600 

97-4S0 

97-465 

97 ' 47 i 

at dir, 96 
10 13 30,5 
17 0 

30 54,5 

at dir. 98 
10 13 11 

»7 8,5 

30 46 

by dir. 96 

7 14,6 
3 42,0 

by dir. 98 

7 » 4 .o 
3 4 *,o 

222»000 

397 

Pos. 

8 1*00 
121*50 
$1*90 
120*70 

101*250 

101*700 

101*300 

101*475 

101*500 

101-487 

at dir. 100 
10 34 17 
38 11,5 
4 ' 5 * 

at dir. 101 

34 34,5 
38 14 

4 ' 59.5 

by dir. 100 

7 * 5.0 
3 4*, 5 

by dtr. i02 

7 25,0 

3 4*. 5 

222,500 

398 

Nog. 

120*70 

74- 60 
1 19-80 

75- 10 

97-650 

97*200 

97*500 

97-350 

97 ' 3*7 

at dir, 96 
10 45 47 
49 »o ,5 
53 «0 

at dir. 98 
10 45 41 
49 »7 
S 3 4 

by dir, 96 

7 *3.0 
3 4 «,S 

by dir. 98 

7 * 3.0 
3 4>,5 

1*1,500 

k 

399 

Pos. 

75- 10 
117-co 

76- 00 
116-11 

101*100 

lor^o 

iot*o6o 

101*300 

101*280 

101*290 

at dir. too 

10 56 46 

11 0 36 
4 to 

at dir. 105 

10 57 0 

11 0 11 
4 »4 

by div. too 

7 * 4,0 
3 4 *,o 

by dir, 105 

7 * 4.0 
3 4*.o 

222,000 

400 

Nog. 

116-11 

68- 8o 
115-10 

69- 50 

97-460 

96- 950 

97- 300 

97-105 

97-115 

97- *75 

at dir. 95 
II 8 3 

" 33,5 
15 16 

at dir. ico 
ti 7 so 
1 1 46 

»S »3 

by dir. 95 

7 * 3,0 
3 4>,5 

by dir, 100 

7 * 3.0 
3 4 «,S 

221,500 

4C1 

Pos. 

69-50 

132*10 

70*54 

131*20 

100- 800 

101- 310 
100-870 

101*060 

101*095 

101*077 

at dir, ICO 
11 19 1,5 

11 48 
16 14,5 

at dir. 105 
■ 1 19 13 

« 36,5 

16 36 

by dir, 100 

7 *3,0 
3 4»,5 

by dir. 105 

7 * 1.0 
3 4»,5 

221,500 


S'** Series continued. — 2^-inch Lead balls, with bihiar silk lines ; distance = •415 inch 


xxxvii 


1841 . 

No. 

Potitlon 
of (h« 

Rxtromo 

l)lvtAUm» 

i>bwrv«<0. 

lit Me*n. 

2nd Hmd. 

2rd McAn. 

Obwnrcd Timc«. 

2 N 

N 

for 

KrNtluK 

Puint. 

Point. 

b m # 

b m 1 

m • 

m • 

Continued. 

1 

T=50-8j 
iJ «ci 19- 500 

4 &Z 

Xeg. 

i3i*ao 

63- 40 
130-00 

64- 30 

97-300 

96- 700 

97- 150 

97*000 

96-915 

96-961 

at dir. 95 
II 30 14,5 

33 48 
37 38 

at dir. loo 
II 30 4 

33 58,5 
37 *7 

by dir. 95 

7 * 3,5 

by dir. 100 
7 * 3,0 

*11,651 

3 4 >, 7 S 

3 4 '. SO 

403 

Po». 

64- 30 
137-00 

65- 70 
136-10 

100*650 

101-350 

100-950 

101*000 

101*150 

101*075 

at dir. 100 
II 41 16 

45 * 

48 39.5 

at dir. 105 
" 4 > * 5,5 
44 5 * 

48 49.5 

by div. 100 

.1 .* 5 - 5 ,. 

3 4>,75 

by dir. 105 

7 14,0 
3 4 *.ot> 

111,804 

404 

Keg. 

136-10 

58- 70 
135-18 

59- 60 

97-450 

96- 990 

97- 440 

97-110 

97-115 

97-»«7 

at div. 95 
II 51 18 
56 3 

59 53 

at dir. 100 
II 51 19 

56 11,5 

59 44 

by dir,95 

7 *5.0 
3 4 *,S 

by dir. ICO 

7 J 5 .o_ 
3 4*. 5 

222,500 

405 

l>oi. 

59- 60 
141-40 

60- S0 
141-48 

101*000 

ioi*6oc 

101*140 

101-300 

101*370 

101-335 

at dir. too 
0 3 31 

7 »7 
10 55 

at dir. 105 
0 3 39,5 

7 8,5 

" 3.5 

by dir. ico 

JL * 4 ,<* 

3 41,0 

by dir. 105 
_ J _ * 4.0 

3 4*,o 

222 , OCO 

406 

Neg. 

141-48 

53- So 
140-38 

54- 80 

97-640 

97-090 

97-590 

97-365 

97-340 

97 - 35 * 

at dir, 95 
0 14 44.5 

18 19 

11 8,5 

at dir. ico 
0 14 36,5 

18 17,5 
11 0,5 

by dir, 95 

7 14,0 

3 41.0 

by dir. too 

7 * 4 ,o_ 
3 ~4*,o 

222,000 

1 April 5 

|T =49-98 
' 13 — 19-4x1 

Continned. 

407 

Po». 

9$'So 

103-70 

99-00 

103*64 

101*250 

101*350 

101*320 

101*300 

101-335 

101-317 

at dir, loi 

9 53 3 “ 
57 33 
10 0 54 

at dir, 101 
9 54 • 

57 3 

10 I 15 

by dir. loi 

7 * 4.0 
3 4 *,o 

by dir. tci 

7 * 4,0 
3 4*.o 

222,000 

408 

Neg. 

103-64 

90-90 

103-41 

91’io 

97-170 

97-160 

97-160 

97*215 

97*210 

97-111 

at dir, 97 
10 4 56 

8 34 
12 20 

at dir. 98 
•o 4 45,5 
8 44,5 
11 9 

by dir. 97 

7 * 4,0 
3 41,00 

by dir, 98 

7 * 3.5 
”"3 41 , 75 

111,947 

4=9 

Pos. 

91*10 

111*20 

9I4S 

110-94 

101*150 

101-340 

101*210 

101*245 

101*275 

ioi’i6o 

at dir. loi 
10 16 6 

19 51 
13 30 

at dir. ici 
10 16 13 

«9 44,5 
*3 37,5 

by dir, 101 

7 14,0 
3 4 »,oo 

by dir. 101 

7 * 4 . 5 ., 
3 4 *,*S 

111,065 

410 

Keg. 

110*94 

83-60 

110-50 

83-90 

97-170 

97-050 

97-100 

97-160 

97-115 

97-141 

at dir. 97 
10 17 19,5 
30 I 

34 43.5 

at dir. 98 
10 17 14,5 

30 6 

34 38 

by dir. 97 
7 *4,0 

by dir. 98 
7 13.5 

1 

1 

111,965 j 

3 4*,oo 

3 4 '. 7 S 

411 

Po*. 

83- 90 
I i 3 -io 

84- 40 
1 17-80 

lorooo 

101*250 

101*100 

101*125 

101*175 

tori$o 

nt dir. 100 
10 38 14,5 
41 16 

45 48,5 

at dir. 101 

38 33 
41 8 

45 57 

by dir. 100 

_7jy,o_ 

3 4*,o 

by dir. 101 

7 * 4.0 
3 4»-o 

\ 

1 

r 

221,000 1 

411 

Neg. 

1 17-80 
76-71 
117-10 
77 ‘i 4 

97-160 

96- 960 

97- 170 

97-no 

97-065 

97-087 

at dir. 96 
10 49 42 
53 > 6,5 
57 5.5 

at dir. 98 
10 49 35.5 
S 3 * 3,5 
56 59 

by dir, 96 

7 » 1,5 
3 4 >, 7 S 

by ditr. 9$ 

7 

3 4 ', 75 

I 

111,750 1 

i 

4 «J 

Po«. 

77-14 

114-80 

77-*4 

114-48 

100*970 

101*320 

101*160 

101*145 

101*240 

101*192 

at dir, loo 

" “ 43.5 

4 33 
8 7,5 

at dir. 105 
II 0 58,5 

4 J 7 .S 
8 t*,S 

by dir. 100 

7 * 4.0 

3 4 *,o 

by dir. 105 

7 * 4.0 
3 4*.o 

222,000 

) 


xxxviii 8“* Sbhies continued. — 2J-inch Lead balls, with bifilar $ilk lines; distance = '415 inch, 


i PcMlllnn' Kitnttn* { 3rdMr«n.l 

1841. ' j I la( Mesa, [tml MmR- orRMtingp 


Coodnuad. * 


414 1 


, 415 , 

■ 1 i 

1 P08. 

416 

Xr-. 

1 4*7 

i ! 

Pos. 

T-sc- 31 j *'* 

Xfff. 

liiBi9*44o| 



•t dir. ICO I at dir. 105 
II »3 c,$ j It 1 } 12 


by dir. 100 by dir. 105 

7 » 3 .s ? » 4 .o 

I 1 4'.75‘ } 4‘.'oo 



at dir, 95 

at dir. too 

by dir. 95 

by dir. 100 


»* 34 *7 
37 4*,5 

II 34 6 

37 59.5 

7 a4s5 

7 *4.5 

111,150 

4* 4»s5 

4« 30.5 

3 41.55 

3 4».is 



loi-Sjo 

104*40 •' 

’ ^ 101*700 

QQ'UO , 

ioi‘6co 

104*30 




at dir. ICO at dir. 105 by dir. 100 by dir. 105 
II 45 17,5 IX 45 

49 6 ' 48 56 ? * 4 « S _ 7 _a 5 >ft_ »»*»333 

5 » ♦» 5 » 5 a J 4 i.ir| 1 


at dir. 93 at dir. 100 

II 56 34 II 56 15 

007 o o 16 

3 58 3 49 


at dir. 101 at dir. iji 
7 14 47 7 *5 *4 

19 8 18 40 

11 10 11 38 


at dir. 98 
7 *6 5 

»9 55 
13 »* 


at dir. toi 

7 37 *5 
4 * »*5 

44 4 « 



at dir. toi 
7 37 ** 
4* 9»5 

44 4 * 



at dir. 97 at dir. 98 
7 4 * 35 r 5 7 4 * 30 

51 11 51 16 

55 59»5 55 54 


by dir . 97 by dir . 98 


,„,.6S, I 59 35 
101*690 B 3 30^5 

« 5«.s 


at dir. 101 

by dir. 100 

by dir. 101 


7 59 43 




8 3 »».5 


Jt _i 4 .o 

iii, 9 $S 

7 7 

3 4*»75 

"3 4 i.io 



at dir. 98 bydir .96 by dir. 98 I 
8 10 48,5 I 

14 33 7 >3.5 7__ai,5..* *»<»75® 

ig 11 3 41,7s 3 4'.7s| 











































S"* Series continued. — 2j-inch Lead balls, with bifilur silk lines; distance = ‘415 inch 


XXXIX 


1841 , 

No. 

Po^Uion 
of the 

Extreme 

l>kvbl<in» 

•>bM«rv«<L 

i*t Me&n. 

2nd Me^n. 

3 rd Mean, 
ur IteeUnf 
Potni. 

OWrved Timea. 

•i.v 

N 

(nr Mean 

h m 9 

It m p 

m • 

m 1 

He»tmg 

Point. 

Conlioued. 



1 11*20 

97-600 

97-430 

97-630 



at div. 96 

at div. 98 

by div. 96 

by div-,98 

• 


4^5 

NVg. 

S3'oo 

iii'S6 

97 -S'S 

97-530 

97-511 

9 54 34 
58 1 

9 54 14 
58 11 

7 16.0 

7 16,0 

223*000 




83-40 



10 2 0 

10 1 50 

3 43,0 

3 43,0 





83-40 

101-540 

101-840 

101-660 



at div. ICO 

at div. loi 

by div. 100 

by div. 101 



416 

Poj. 

i19'6S 

S4-00 

101-690 

101-750 

101*720 

10 5 31 

9 18 , 5 

10 5 40 

9 * 0.5 

7 15,0 

7 25,0 

222 *$ 0 O 




119-31 


>1 57 

>3 5 

3 42.5 

3 41,5 


i 

4*7 

Meg. 

119-31 

76-60 

118-70 

97-960 

97-650 

97-940 

97-S05 

97-795 

97-800 

*( dir. 95 
10 17 0 

20 25 

at div, 100 
10 16 43,5 

10 4>.5 

by div. 95 
7 16.0 

by div. 100 
7 15.S 

111-860 

1 

1 



77-18 


24 26 

14 9 

3 43.00 

3 41,75 


I 

4 *S 

l*Of. 

77-18 

Ii6-i6 

780S 

101*720 

102*170 

101*890 

101*945 

102*030 

101-987 

at div. 100 
10 17 58 
31 51 

at div, 105 
to iS 11,5 
3 « 37 

by div. too 
7 15.0 

by div. 105 
7 15.S 

111-599 




115-70 



35 13 

35 38 

3 41,50 

3 41.75 





115-70 

98-150 

97- 800 

98- 100 



at div. 95 

at dir. joo 

by div.95 

by div. too 



4*9 

Nog. 

70' 60 
125*00 

97- 975 

98- COO 

97-987 

10 39 22 

41 49 

10 39 9 

43 1 

7 16.0 

7 iS.S 

111-851 




71-40 



46 48 

46 34.5 

3 43.00 

3 41,75 





71-40 

101*910 

102*340 

102*030 



at div. 100 

at div. 105 

by- div. 100 

by div. 105 



430 

Pos. 

131-41 

71-16 

102*125 

102*185 

101-155 

10 50 2O95 

54 13 

10 50 32 
54 

7 15.0 

7 15-5 

111-608 




131-80 



57 45.5 

$7 57,5 

3 41,50 

3 41.75 





131-80 

98-350 

97- 900 

98- 350 



at div. 95 

at dir. ico 

by div.95 

by div, 100 



43 « 

Nog- 

64-90 

130*90 

98-115 

98-115 

9S-115 

II I 41,5 

5 >'.5 

11 1 31 

5 

7 15.5 

7 25.5 

222*750 




63-so 



9 7 

8 56,5 

3 42.75 

3 41,75 



43 * 

Pos. 

65- 80 
138-10 

66- 80 

102*000 

102*500 

102*060 

102*250 

102*280 

ici-165 

ttt dir. too 
11 12 40 

16 31,5 

(It diw 105 
11 12 50 

16 11,5 

by div. ICO 
7 15.0 

by div. J05 
7 15.0 

222*500 




• 37 - 3 * 



20 5 

20 15 

3 42.5 

3 41,5 





137-31 

o 3 -<io 



at div. 95 

at div. 100 

by div. 95 

by div, ICO 



433 

Nog. 

59-71 

136-30 

98-010 

98-500 

98-165 

98-155 

98-160 

11 24 0 

i 7 3 * 

II 13 51 

17 40 

7 16.0 

7 15-5 

111-837 




60-70 



31 16 

3 > > 6,5 

3 43,00 

3 41,75 





60-70 

102*020 



at div. too 

at div. 105 

by du-. loo 

by div. 105 



434 

Pos. 

>43-34 

61-00 

101-670 

101-345 

101-385 

101-365 

>> 35 0.5 

3 * 51 

•> 35 9 

38 43 

7 i 5 . 5 _ 

7 i6,o 

111-868 




141*20 




41 16 

41 35 

3 41,75 

3 43,00 





141*20 

98-600 

97- 970 

98- 530 



lit div. 95 

at dir. too 

by div. 95 

by div. 100 



435 

Nog. 

55-00 

140-94 

98-185 

98-150 

98-167 

II 46 10 
49 53 

II 46 11,5 

50 I 

7 16,0 

7 15.5 

111,837 




56-11 



53 46 

53 38 

3 45.00 

3 42,75 





56-11 

IC 2 *C 20 



at div. too 

at div. 105 

)>7 dir. ICO 

by div. 105 



436 

Pos. 

147-91 

57-60 

102*760 

102*170 

102*390 

102*465 

101-417 

II 57 11 

0 1 11,5 

>> 57 19.5 

0 I 4.5 

7 15.5 

7 i6,o 

111-871 

Conlinued. 



146-74 



4 47.5 

4 55.5 

3 41,75 

3 43,00 



xl 


8^ Series continuetl.~2(*inch Lead balls, with biBlar silk lines; distance s *415 inch 


1 

i 

! 1341 . 

Vo. 

poll Hun 
oftb« 

ExImiM 

T>l*i>lacw 

olMcrreil. 

.n, 


In! Mean. 

Obwrted TUnM. 



K 

fbr Mean 
Hmtinf 
Puknl. 



P^l. '' 

b 

» • 

h IQ • 

m • 

m ■ 

tCoDtioacd. 

1 

1 

1 

457 

N«S‘ 

»4*74 

5070 

145*40 

5190 

98*710 

98*050 

98*650 

98-385 

98-350 

98*367 

M dir. 
0 8 

11 
16 

95 

40 

6 

It div. 
0 8 

11 
*5 

too 

3*.5 

*0.5 

5 * 

bj dir.95 
7 *6,0 

by dir. 100 
7 *5.5 

112.831 

3 43,00 

3 4»,75 

1 



51-90 




dir. 

100 

It dir. 

105 

br dir. joo 

by dir. J05 



45S 

Poi. 

151*14 

101*670 

xoi-345 

101*340 

0 19 

4*95 

0 19 

4*,5 







5J10 

i i 

101*335 


»3 

3* 

*3 

*4 

7 *5.5 

-7 *5-5 

112.750 




150‘So 




»7 

7 


*4 

3 4*,75 

3 4*. 75 





150*80 




•t dir. 

95 

It dir. 

ICO 

by dir. 95 

by dir. ICO 


1 

459 

Nog. 

46-70 

98*000 

9*'37S 

98-350 

0 30 

59 

0 30 

5* 







149* JO 

98*650 

98-375 


34 

33 

34 

39.5 

7 *5.5 

7 *595 

***.750 




48*00 



38 

*4.5 

38 

*7,5 

3 4*.75 

3 4*.75 


1 



48*00 




«( dir. 

100 

At dir. 

105 

by dir. 100 

by dir. 105 



440 

Pot 

156*00 

101*850 

101*415 


0 41 

®.5 

0 41 

7 




T“ 5 ®‘ 5 » 



49*70 


xoi*4$o 


45 

50 

45 

43.5 

7 * 5.5 

7 >5J_ 

* 22 , 75 © 




*54*S» 




49 

16 

49 

3*.5 

3 4*975 

3 4*,75 


ApnJ 7 



99*10 




11 dir. 

101 

It dir. 

101 

by dir. 101 

by dir. xoi 


T = 50-17 

441 

Poo. 

103*90 

xot* 55 o 

101*515 

101*515 

XI 19 

19 

11 30 

0 







99*10 

jor<oo 

101*515 


33 

4 * 

33 

11 

7 *3.0 

7 11.0 

221,000 




ioj*8o 




3 « 

5 * 

37 

11 

3 4 »,o 

3 4 *,o 





103*80 




II dir. 

97 

It dif. 

98 

by dir. 97 

by dir. 98 



44 » 

N«g- 

91*10 

97*4 'o 

97*455 

97*445 

If 41 

^5 

IX 40 

55 







103*61 

97-460 

97*435 


44 

39 

44 

50 

7 14.0 

7 *4,0 





91*30 



48 

30.5 

48 

*9 

3 4*>o 

3 4»,o 





91*30 




It dir. 

toi 

It dir. 

lot 

by dir. loi 

bydir.toi 



445 

Po«. 

1x1*30 

xot*65o 

101*475 

101*515 

XX 51 

17 

11 51 

*4.5 




i 



91*00 


*01*575 


5^ 

7,5 

5* 

0 

7 *4.5 

7 *4.5 

221,250 

i 



111*00 




59 

4*95 

59 

49 

3 4*. *5 

3 4*. *5 





nroo 




It dir. 

97 

It dir. 9$ 

by dir. 97 

by dir. 98 




N*g. 

*+•30 

97*5*0 

97-585 

97-665 

0 3 


0 3 

3» 







tfo*74 


97*745 


7 

*3 

7 

18 

7 *8.0 

7 *7,0 





85*10 

97 97 



II 

4 

10 

S8 

3 44.0 

3 43,5 





85*10 




It dir. 

too 

It dir. 

Id 

by dir. 100 

by dir. 101 



44 S 

Po*. 

117*90 


101*750 

tot*8ii 

0 14 

3* 

0 14 

47 







86*00 

lorSoo 

iot'875 


18 

3^.5 

18 

*7,5 

7 *4,0 

7 *4,0 

222,000 




117*60 



11 

1 

12 

11 

3 4».o 

3 4*.o 





117*60 




It dir. 

96 

It dir. 98 

by dir. 96 

by dir. 98 





7»-*o 

97*8x0 

97*905 

97*910 

0 16 

0 

0 15 

5*.5 








98*060 

97*935 


*9 

*9 

*9 

3 ® 

7 »5.! 

7 *5.5 

112.75© 




7 *’ 9 » 



33 

* 5.5 

33 

18 

3 4*.7S 

5 4*,75 





76-90 




•t dir. 

too 

It dir. 

ICS 

br dir. too 

by dir. 105 



447 

Poi. 

114'tl 

101*300 

xoi*o8o 

foi*xi5 

0 36 

5*9 5 

0 37 

*4 







79'7> 

101*040 

xoi*i70 


40 

54. 5 

40 

3*.5 

7 *5,0 

7 *5,5 

222,606 

! 



114*30 



44 

*3.5 

44 

39.5 

3 4*.5o 

3 4*. 75 





114*30 




It dir. 

95 

It dir. 

xco 

by dir. 95 

by dir. 100 



448 

.N,g. 

7I JO 

98*000 

98*150 

98*161 

0 48 

*3,5 

0 48 

10 




T-so-jo 



113*70 

98-350 

98-175 


5 * 

49.5 

5 * 

3 

7 *6.5 

7 *6,0 

223,091 

{l»29‘Sis 



73*00 



55 

50 

SS 

36 

3 43,*5 

3 41,00 
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9'*‘Sehies. — 2-inch Xc«</ balls, with «n^/c copper wire; diameter = "OITS inch 


xli 


1841 . 

No. 

Po*ltloi> 
of the 

Rxtnrroo 

Dtrbiotu 

objcrroiL 

lift Mean. 

2 tui Mean. 

2 n! Mean, 
ur Krstiitg 
Foini. 

Observed Time*. 

2 N 

N 1 

for !klean 
Kcstln^ 1 
Poitil. 

h m 9 

h m • 

ni a 

n, . 

April lo 
T - 493 S 
U<» jo’076 

T=49’6o 
|U- 30-068 

449 

Pos. 

94- 50 
106-46 

95 - sx 
106-40 

100-4S0 
ICO- 840 
ICO-8IO 

ioo'66o 

100*825 

100-742 

ut dir, ICO 
11 37 56 

44 56 

so SI 

at dir. 101 
II 38 17 

44 34 
5 ' '4 

by dir. too 

.' 7 . 55,0 
^ 77,50 

by dir. 101 

1 * 57.0 

6 28,50 

. 

388,242 

450 

Seg . 

106*40 

71*08 

105*10 

73*00 

8S-740 

8S-090 

89-030 

88-415 

88-570 

8S-492 

n( dir, 88 
11 $8 10 

miHsed* 

0 II 25 

at div. 89 
11 58 2,5 

luiaved. 

0 11 17 

by dir, 88 
'3 ' 5,0 

by dir. $9 
'3 ' 4,5 

397,377 

6 37,50 

6 37,75 

4 S> 

Pos. 

73-00 

130-14 

76-30 

ns-90 

!Oi*57o 

103*210 

102*600 

102-395 

102*920 

102-652 

at div. 100 
0 '7 57,5 

25 I 

3 ' '5 

at dir. 105 
0 18 20 

*4 37,5 
3 ' 40 

by dir. 100 
6 3*, 75 

by dir, 105 

13 20.0 
6 40,00 

399 > 4'4 

45 » 

.Vcp. 

128-90 

53-12 

126-10 

56-30 

91*010 

89*610 

91*200 

90-310 

90-405 

90-357 

at diir. 90 
0 38 21 
45 » 

S' 50.5 

at dir. 95 
0 38 4 

45 70 
S' 37 

by dir. 90 

13 79.5 

6 44-75 

by div, 95 
13 28.0 

6 44,00 

404,696 

453 

Puj. 

56-30 

149-44 

60-70 

146-12 

102*870 

105*070 

103*410 

103*970 

104*240 

104*10$ 

at dir. ico 
0 58 29 
' 5 37,5 

" 59 

nt div. 105 
0 58 47,5 

' 5 73 

12 14 

by dir. 100 

■ 3 30.0 
6 45,00 

by dir. 105 
y_. 3',5 

6 45.75 

405,616 

454 

K«-g. 

146-12 

38-50 

141-4S 

42-80 

92-310 

89-990 

92-140 

91-150 

91-063 

91-107 

at dir. 90 
1 19 6,5 

S) 47 
32 41 

nt dir. 95 

' '* 54.5 
26 0 

32 28 

by dir. 90 

6 47,75 

by dir.95 

23 _ 33 , 5 _ 
6 4^.75 

407,139 

April ] I 
[T 

;Uss 2 ^*^ 6 o 

Continued. 

455 

Po*. 

101-80 

113-64 

ica*ao 

11314 

107*720 

107*920 

107*670 

107-820 

107-795 

107-807 

nt dir. 107 
9 5 * '4 

10 s 9 
to 58 

at dir. 108 

9 5 * 34 
10 4 48 

II 20 

by dir. 107 
6 22,0 

by dir. loS 

12 46,0 
6 23,0“ 

3*7,807 

456 

Neg. 

113-14 

79 ' 54 
111-2S 
81-24 

96-340 

95 ' 4 'o 

96-260 

95*75 

95*35 

95*55 

at dir, 95 
10 18 6,5 

24 iS 
30 55,5 

at dir. 96 
10 17 59 
24 26 
30 47 

by div. 95 

12 49,0 
" 6 “ 24 .s 

by diT, 96 

12 48,0 
6 24,0 

3*4,073 

457 

Pos. 

81-24 

132-S4 

83-90 

I 30*40 

107*040 

108*370 

107*150 

107-705 

107-760 

107-732 

at dir, 105 
10 37 12 
44 » 

49 56,5 

at dir. 1 10 
to 37 36 

43 37 
50 23 

by dir. 105 

' 7 _ 44 , 5 _. 
6 22,25 

by dir. 1 10 

12 47,0 
6 23,50 

3 * 7,933 

45 * 

Nog. 

130-40 

61-20 

126-90 

64-70 

96-300 
94 ' 550 
95-800 

9 S' 4 i 5 
95- '75 

95-300 

at div. 95 
10 56 40 
" 3 ' 

9 i 5.5 

at dir, 100 
10 56 22,5 
" 3 ' 9,5 

9 6 

by dir, 95 

'7 45.5 

'6 22,75 

by dir. 100 

6 21,75 

382,690 

459 

Pos. 

64-70 

14711 

67-80 

143-70 

105-910 

107-460 

105-750 

106-685 

106-605 

106-645 

at dir. 105 
11 15 48 

i* 34,5 

at dir. 1 to 
1 1 16 3 

22 6 

28 50,5 

by dir. 105 
12 46,5 

by dir. 1 10 

'7 47.5 

3 * 3 . 4'4 

6 23,25 

6 73,75 

460 

Nog. 

143-70 

46-50 

139-28 

49-40 

95- ICO 
92-890 
94-340 

93995 

93-615 

93-805 

at dir. 90 
It 35 18 

41 21 

4 * 5 

at dir. 95 
" 35 5,5 

4 « 34,5 
47 5 ' 

by div. 90 

12 47*0 
6 23,50 

by dir.95 
•7 45,5 

6 72,75 

382,929 
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xlii 9'*' Series continued. — 2-inch Lead balls, with single copper wire; diameter = '01 78 inch. 


1841 . 

No. 

i'olUtlon 
of the 

Mam. 

Kxtnime 

obevnreO. 

iu Mmui. 

2 nd Mou). 

3 nl Meui, 
or Kevting 
Point. 

ObMited Time*. 

3 

N 

N 

for Mwan 

h m s 

h m s 

m • 

m » 

Kevting 

Point. 

('olUiDueHl. 

461 

I’oi. 

49-40 

159-48 

S 3-70 

104*440 

106*590 

105*040 

105-515 

105-815 

105-665 

nt Uir. 105 
11 54 13 

0 0 53 

at dir, 1 10 

• ' 54 34 

0 0 41 

brdir. 105 
53.5 

by dir. no 
'1 54.5 

• 

386,816 




154-38 



7 ' 6,5 

7 *S.S 

6 16,75 j 6 27,15 



461 

NeK- 

156-38 

34-10 

15300 

95- 190 
93-600 

96- 450 

94 ‘ 44 S 

95-015 

94735 

at dtr. 90 
0 14 0,5 

20 10 

at dir, 95 

0 '3 50,5 
10 21 

brdir. 90 
>3 5*5 

by dir. 9 5 
'3 4,5 

391.177 




3990 



17 6 

26 55 

6 32,75 

6 31,15 



4*1 

ro». 

39-90 

175-16 

46-18 

170-80 

107- 530 
110-710 

108- 540 

109*125 

109*650 

109777 

at dir, 105 
0 33 15 
40 17 

46 57 

at dir. no 
0 33 34,5 
40 7 

46 47,5 

br dir. 105 

<3 11.0 

16,0 

by dir. 1 10 

J 3 __' 3 >o„ 
"6 36,5 

396,438 

r“< 48’38 

464 

Ni-g. 

170-80 

16-60 

164-60 

98-700 

95-600 

98-500 

97 - 15® 
97-050 

97*100 

• at dir. 95 
0 53 34 
' 0 7,5 

at dir. 100 

0 53 15 

1 017 

by dir. 95 
13 24,0 

by dir. loo 
'3 » 3.5 

401,895 

lie: 19-958 



31-40 



6 58 

6 48,5 

6 42,00 

6 41 , 75 


April \^ 
1-46-37 

Uc«t9-9t6 

465 

IW 

97- 90 
109-46 

98- 40 

103-680 

103-930 

103-805 

103-840 

103-8:1 

at dir. 103 
9 46 36 
53 30 

at dir. 104 

9 46 57 
53 * 

by dir. 103 
12 38,0 

by dir. 104 
'1 39,5 

379 , 6'6 




109*10 




59 '4 

59 36,5 

6 19,00 

‘ ' 9,75 



466 

Neg. 

109- 10 
76-00 
107-34 

91-550 

91-670 

92*110 

91*960 

91-035 

at dir. 91 
10 6 10,5 

11 31 

at dir. 93 
10 6 3 

12 39 

by dir. 91 
12 42,0 

by dir. 93 
'1 4 ',o 

380,1)8'; 




77-16 




18 51,5 

i8 44 

6 11,0 

6 10,5 



467 

Poi. 

77-16 

I 39’00 

79*41 

103- 080 

104- 110 

105- 160 

103-645 

103-685 

103-665 

at dir. 101 
10 15 15 

3 * 53 

at dir, 104 
10 25 24,5 

3 » 43,5 

by div. 101 
11 45,0 

by dir. 104 
'1 43,5 

381,708 




116-90 



37 5 * 

38 8 

6 11,50 

6 i', 7 S 



46s 

Neg. 

116-90 

57-90 

113-40 

91-400 

90- 650 

91- 640 

9 »‘ 5»5 

91-145 

9 I- 33 S 

at dir. 90 
10 44 41 
50 5*.5 

at dir, 92 

"> 44 34 

51 0 

by dir. 90 
12 43,0 

by dir. 92 

'1 41.S 

3*', 333 




59-S8 



57 74 

57 '6,5 

6 21,50 

6 i',iS 



469 

I>0». 

59-88 

143-78 

63-11 

101-830 

103-450 

iai-800 

101-640 

101-615 

101-631 

at dir. too 
" 3 40,5 

10 10 

at dir. 105 

" 3 55 

10 5 

by dir. loo 
'1 47,5 

by dir. 105 
'1 48.5 

3 * 4 ,o '3 




140-48 



16 :8 

'6 43,5 

6 13,75 

6 14,15 


T -46-55 

470 

Ncg- 

140-48 

41-10 

137-40 

91-340 

89*800 

91-800 

90-570 

90-800 

90- 68 5 

at dir, 90 
11 13 6 

29 30 

at div, 95 
11 21 54 
*9 43 

by dir, 90 
13 1,0 

by dir. 95 

'1 59.5 

389.397 

It — 19-910 



46-10 



36 7 

35 53,5 

6 30,50 

6 19.75 


April 
r -45-65 
U — 30- ICO 

471 

I’o*. 

95- 80 
107-60 

96- 44 

101*700 

io2*oao 

101*670 

101 -S60 
101-845 

101-853 

at dir. 101 
11 28 58 

35 5 * 

at dir, 101 
II 29 ,8 

35 35 

brdir. 101 
12 44,0 

brdir. 101 

11 47,5 

j 

383.49* i 




106*90 



41 41 

4 * 5,5 

6 22,00 

i 3,75 

i 

Continued. 

471 

NVg. 

106-90 

71 - 9 S 

I05*ii 

74 ' 3 i 

S9-940 

S9-05C 

89-710 

89-495 

89-385 

89-440 

at div. S9 
" 4S 45,5 
55 4 

0 1 58 

at div. 90 
II 4)f 38 

55 

0 1 30 

by dir. 89 

12 52,5 

6 .'.6,25 

by dir, 90 

12 51,0 

6 26.0 ■ 

386,140 1 

1 


9"’ Series continued. — 2-inch Lead balls, with single copper wire ; diameter = ’OITS inch. xHii 


» 

1 


PotIUoa 

Rxtmm) 



3 nl Mean, 

Obtarte*! Time*. 

1 N 

N 

for Mean 

1 1841 . 

No. 

of the 
Mjuchmi. 

OivUkjiu 

olMorrod. 

l»t Mmo. 

2 nd Mean. 

or 

Point. 





h cn ■ 

h m ■ 

n) t 

m 9 

BoktinK 

Potiit. 

1 






I 

I ('ontinued. 



74 " 3 » 




nt dir. ico 

at dir. xoi 

by dir. 100 

by div. 101 

» 

1 

1 

473 

Po». 

117-70 

76-90 

101*300 
101* x6o 

101*655 

101*130 

101*941 

087 
'4 54 

0 8 j6 

'4 44 

la S *.5 

11 59,0 

3*9,493 

i 



117-41 



5.5 

a' '5 

6 19,15 

6 29,50 

! 



117-41 

91*100 

90*130 

91*710 



at dir. 90 

at dir, 91 

by div, 90 

by dir. 91 



474 

Neg. 

S 4 - 7 * 

115-48 

90-6^5 

90-925 

90-770 

0 18 7 

34 4 » 

0 z8 0 
34 49.5 

>3 » 5.5 

13 * 5,0 

402,654 




57-96 



4 ' 3 i .5 

41 25 

6 42,75 

6 42,50 





57-96 

103-570 

105-660 



tti dir. 100 

at div. 105 

by div. ICO 

by dir. to? 



47 S 

Po*. 

149-18 

61-14 

■04-615 

104-740 

0 48 4 

0 48 18,5 






104*070 

104-865 

55 '7 

55 * 

'5 19,0 

'3 30.S 

405,211 




■46-00 



' ' 33 

' I 49 

6 44,50 

6 45,25 




146-00 

93*000 



.1 div. 90 

nt dir. 95 

by dir. 90 

by dir. 95 


t 

T ■•46*18 

476 

Nrg. 

40*00 

90*500 

91-750 

91-661 

' * 45.5 

' * 33 





141*00 

91-650 

9'-575 

'5 “.5 

'5 35 

'3 35.0 

'3 14.0 

407,334 

jo’0^6 



44-30 


.. 

21 10,5 

aa 7 

6 47,5 

6 47,0 


April 14 

T -48-37 

B » 30-091 

477 

Po*. 

94-40 

107-94 

101*170 

101*670 

101*420 

xoi*54i 

nt die. loi 
10 14 19,5 

at div. 101 
10 14 50 

by dir. 101 

by dir. 102 



95-40 

101-660 

101-665 

»■ 3*.5 

11 17 

'3 33.0 

'3 35.0 

407,042 




107-91 



iS 1,5 

a8 25 

6 46,5 

6 47,5 





107*91 

89-110 

88- 780 

89- 015 


at div. 88 

at dir. 89 

by div. 88 

by dir, 89 



478 

Neg. 

70-30 

«o6-6o 

88- 450 

89- 600 

88-901 

10 35 18 
4 » 7 

10 35 21 
41 14 

'3 45.5 

'3 44,5 

4 'i ,299 




71-60 



49 ' 3.5 

49 5. 5 

6 52,75 

6 52,25 





71-60 

101*050 



at dir, loi 

at div. 104 

by dir. loa 

by dir. 104 



479 

Po*. 

131-50 

76-co 

103-750 

101*900 

103-037 

'O 55 57.5 

'O 56 6,5 

'3 36.0 





ioi-6co 

103-175 

11 a 56 

" a 46,5 

'3 37.0 

408,2^0 




119*20 




9 33.5 

9 43.5 

6 48,0 

6 4 *, 5 





129*10 

91*150 



at dir. 90 

at div. 91 

by div. 90 

by div. 91 



480 

Neg. 

53-10 

*9-450 

90*300 

90-350 

" '6 35 

It 16 18,5 


13 36,0 




■ 15-80 

91-350 

90*400 

13 11 

23 28 

'3 37,0 

408,413 




56-90 



30 11 

»9 4.5 

6 4*,5 

6 48,0 





56-90 

101*700 



nt div. 100 

at div. 105 

by dir. too 

by dir. 105 



481 

Po^ 

148-50 

61-80 

105*150 

101*970 

103-915 

■04-060 

103-991 

" 36 5a 
44 3 

"37 7 

43 4 * 

IL '. 5 ’® 

'1 36.0 

407,899 




144-14 



50 

50 43 

6 47.5 

6 48,0 





' 44-14 

91*210 



at div. 90 

at dir. 95 

by dir. 90 

by dir. ot 



481 

Nog. 

40-18 

138-80 

45-60 

89-540 

91*100 

90-875 

90-870 

90-871 

" 57 33.5 

0 4 '7 

" 57 1 ' 

0 4 30.5 

'3 37,5 

'3 36,0 

408,619 






II II 

'O 57 

6 4*,75 

6 48,0 





45-60 

■01-650 



at dir. ICO 

at dir. 105 

by dir. 100 

by dir. 105 



4*3 

Pos. 

159-70 

105-950 

104*300 

■04-411 

0 '7 5'. 5 

0 '* 3 








103*100 

104-515 


. *5 0 

24 4 * 

'3 34,5 

'3 35.5 

407,691 




154*00 



31 16 

3 ' 38.5 ( 0 47,25 

6 47,75 





X 54*00 

01*000 



at div. 90 

at dir, 95 

by div. 90 

by div. 95 



4*4 

Neg. 

31*00 

8q- (oo 

91-150 

91-187 

0 3* 3a 

0 38 ai 



Continued. 



T47-00 

3 *- 5 o 

91-750 

91-115 

45 '3 

45 * 4,5 

'3 34.0 

'3 33,0 

406,881 





51 6 

5 ' 54 

6 47.0 

6 46,5 



*liv 9"' Series continued. — 2-inch Lead halls, with single copper wire ; diameter = OITS inch. 


1 ■ ' 
t 








IN 


' IH4t. 

Ko. 

PiMltkm 
of the 

extreme 

iPtMeM 

lml Mmo. 

Snt Mean. 





for Mean 








j 


Mmm. 

ubwr««4- 




h tB • 

b mi 

m a 

ro a 

Point. 

('oDtinoed. 



38-50 




at div. 100 

at dir. 105 

by dir. 100 

by dir. 105 

• 

, 

4*5 

Po». 

166*80 

45*0 

106*300 

102*950 

104*475 

104*61^ 

ro4'55o 

0 5* 4S 
* $ 5* 

0 58 55 

1 5 40 

11 13*0 

>3 34*0 

406.955 




t6o*io 



13 18 

13 39 

6 46. 5 

6 47.0 





i6o‘io 




at dir. 90 

at dir. 95 

by dir. 90 

by dir. 95 


: 

4S6 

N»g. 

36*40 

*5»*5o 

89-450 

93*000 

91*350 

91*315 

91-187 

1 19 30,5 

36 3 

1 19 It 

36 13 

n_34.o_ 

«1 33,o_ 

406,871 

i 



3350 



S4t5 

3* 44 

6 47.0 

6 46.S 





33-50 




at dir. 100 

at dir. 105 

by dir. 100 

by dir. 105 



4*7 

Poi. 

i?j*6o 


IC4-S7S 

104-675 

' 59 5*»S 

* 39 4^ 





41*60 

102*950 

»04‘775 

46 37 

46 16, 5 

*1 

13 33.0 

406,467 




164-30 



55 4t5 

53 >5 

6 46,0 

* 46. 5 





164-30 

93*600 



at dir. 90 

at dir. 95 


by dir. 95 


T-4»S« 

488 

N’.f 

13*90 

156*10 

89*500 

93*390 

91*550 

9*’39S 

91*473 

3 0 6,5 

miaaed 

> 59 57 

miaai'dl. 


*3 3'*5 

406,103 

Ub30'c6o 



30-48 



M 59 

1 13 28,5 

6 46,15 

6 45-75 


April |8 



90-90 




at dir. 96 

at dir. 97 

by dir. 96 

by dir. 97 


T-4«*«3 

I5»i9‘920 

4*9 

Pos. 

101*70 

9*’34 

97*030 

96*870 

96*910 

96945 

96-917 

10 11 0 

18 5 

10 11 30 

>7 43 

13 53,0 

13 <4,0 

386,917 




101*40 



5» 

*4 »4 

6 26,0 

6 17,0 





101*40 




at dir. 84 

at dir. 85 

by dir. 84 

bydir.g5 



490 


67-40 

lOt’OO 

84*200 

84-450 

84-550 

*4'3»S 

84'437 

10 30 58 
37 ao»5 

10 30 51 

37 ®8 

13 O9O 

•» 59*5 

389,891 




67-90 



41 5« 

43 50,5 

6 30.00 

6 19,75 





67*90 

97*050 



at dir. 96 

at dir. 98 

by dir. 96 

by dir, 98 



491 

Pt«. 

116*20 

70-60 

98-400 

97.7*5 

98*050 

97-887 

10 50 39 
57 37»S 

10 50 48 
57 18 

»1 ai.5 

13 13,0 

400.986 




124*80 




M 4 O9S 

11 4 10 

6 40,75 

6 4I900 





134*80 

86*130 

84-73® 

86* too 



at dir. 84 

at dir. 86 

by dir. 84 

by dir. 86 



491 

Ncf. 

47’4* 

131*00 

85-430 

8S-4"5 

85-411 

ti 11 8»5 

*7 41 

11 11 3 

17 4* 

13 18.5 

13 18,0 

404*073 




50*10 



H 37 

14 30 

6 44,15 

6 44,00 





50*10 




at dir. 95 

at dir. 100 

by dir. 95 

by dir. 100 


1 

I 

493 

Po«. 

145*10 

54*10 

99-650 

97'6cc 

98*650 

98-615 

98-637 

11 31 13 

38 30 

11 31 36 
3« 5,5 

>3 33.0 

»3 34.0 

406.864 

i 



141*00 




44 4S 

45 * 

6 46,5 

6 47,0 





141*00 




at dir. 85 

at dir. 90 

by dir. 85 

by dir. 90 


1 

494 

Neg. 

31*30 

83*800 

85-115 

85*110 

11 51 49 

** 5* 37,5 



4®*.97> 

1 

135*30 

86*190 

84-995 

S* 33.5 

58 46 

M 34®o 

13 33,0 




37-0* 



0 5 33 

0 5 9*5 

6 47,0 

6 46,0 





37-og 

96- 790 
99-890 

97- 14® 



at dir. 95 

at div. 100 

brdir. Q5 

by dir. too 



495 

Po.. 

156-50 

4V*» 

98-340 

9 >S'S 

98-417 

0 13 7 

19 11.5 

0 13 18 

19 0 

_'3 _35ii_ 

'1. 7‘,S_. 

408,093 




151*00 



>5 4**5 

»S 54*5 

6 47,75 

6 48.15 





151*00 


85*400 


at dir. 85 

at dir, 90 

by dir. 8$ 

by dir. 90 


T-494' 

49* 

N»j. 

33*10 

83-750 

«5-3®7 

0 3» 43 

0 3* 3**5 





144*40 

86*760 

*S'»55 

39 »7 

39 3* 

■3 34-5 

*1 31*5 

407, »i7 

1 U«29'96 o 



39*13 



46 I7.S 

46 6 

0 47, *5 

6 4‘.75 



Digitized by Google 
















































































































O**" Series continuctl. — 2 -inch Lead halls, with single copper wire; diameter = ‘OITS inch, xlv 


1841 . 

No. 

Pofitlon 
of the 
Miamo. 

ETtprmc 

UHli^lans 

ol**crv0tl. 

t<t Mean. 

?im 1 Moan. 

3 r«l Mt'an, 

Obfcerrcd Time;*. 

•iN 

N 

for Mean 
Rrctinff 
Point. 

or RrMing 
Point. 

h m • 

b m » 

m • 

m ft 

April 19 
T“> 5 I‘Sj 
U c-9'921 

T*= 5»'50 

H>29’9I0 

497 

Meg. 

91-50 

78-61 

91-50 

78-91 

85-650 

85-060 

85-110 

85-310 

*S*« 3 $ 

S5-111 

at Ji<r. 85 
1 38 44 

45 18 

51 8 

at dir. $6 
1 38 16 

45 38 
S' 48 

by dir. 85 

'3 14.0 

6 41,0 

hy dir. 86 
M 22.0 

6 41,0 

f 

401,778 

498 

Pos. 

78-91 
1 16'66 
80-80 
114-76 

97- 790 

98- 730 
97-780 

98-160 

98-155 

98-157 

at dir. 98 
1 59 0 

3 5 50.S 

«* 33.5 

at dir« 99 

» 59 7 

3 5 43 

12 4] 

by dir. 98 
'3 33.5 

by dir. 99 
'3 34.0 

406,814 

6 46.75 

6 47,00 

499 

Neg. 

114-76 
56-80 
1 1 1-68 
59-80 

85-7S0 

84- 140 

85- 740 

85-010 

84-990 

85-000 

at dir. 84 

3 >9 3 » 

16 9 

33 6 

at dir. 86 

3 «9 S 3 
i6 18,5 
31 56 

by dir. 84 

'3 34.0 
6 47,0 

by dir. 86 

'3 33.0 
6 46,5 

406,750 

500 

Po». 

59-80 

134-86 

64-00 

131-00 

97*330 

99*430 

97*500 

98-380 

98-465 

98*411 

ai dir. 98 

3 *39 
46 4».5 
53 »5 

at dir, ico 
3 39 59 
46 35 
S 3 33 

by dir. 98 

'3 33.° 
6 46,5 

by dir. 100 

13 34,0 

‘6 “47,0 ' 

4064605 

501 

Neg. 

131*00 

41-90 

ii6'io 

46*60 

S6-450 

84-000 

86-350 

85-115 

* 5 *' 7 S 

S5-100 

at dir. 85 
4 0 19 

7 »♦ 
13 51 

at dir. 90 
4 0 4.5 

7 '9 
13 36 

by dir. 85 
'3 33.0 

by dir»9o 
*3 3 >> 5 _ 

406,470 

6 46,50 

6 45.75 

301 

Pos. 

46-60 

147-64 

51-56 

141-30 

97-110 
ICO- ICO 

97*430 

98-610 

9S-765 

98-687 

at dir. 95 
4 io 33.5 
17 40 
34 5 

at dir. 100 
4 *0 46,5 
27 16 
34 ' 9.5 

by dir. 9 5 

6 45.75 

by dir. 100 

J 5 J 3 .-o_ 
6 46,50 

406,503 

10 "' Series. — 2-inch Lead balls, with biiilar brass wire; distance = *415 inch. 

April 13 
T« 50-57 

0 = 19-530 

1 = 50-57 
B-19-530 

5°3 

Pos. 

101-50 

105-34 

101-58 

105-31 

103-910 

103-960 

103-950 

103*940 

103*955 

103-947 

at dir. 104 
1 16 34 

*9 5 

31 16 

at dir. 105 
1 17 19 

i8 39 
33 'i 

by dir. 104 

5 5*.o 
2 56,0 

by dir. 105 
5 53.0 

» 56,5 

' 75,974 

S04 

Nfg, 

105-31 

97-70 

105-10 

97-90 

101*510 
101*4 $0 
101*550 

101*480 

101*500 

101*490 

at dir. 100 
1 35 S' 
38 1 

41 46 

at dir. lot 
1 35 36 

38 18 

41 30 

by dir. 100 

5 55.0 

» 57,5 

by dir. loi 

5 54.0 

* 57,0 

'76,755 

5 °S 

Pos. 

97- 90 
110-10 

98- 11 
109-98 

104*000 
104*160 
104* 100 

104*080 

104*050 

104*065 

at dir. 104 
» 44 iS 
47 14 
50 17 

at dir, 105 

» 44 35 
missed. 

50 » 7,5 

by dir. 104 

5 S*,o 

by dir. 105 
5 5»,5 

176,016 

1 56,00 

1 56,15 

506 

Nog. 

109-98 

93-60 

109-60 

93-90 

101*790 

tor*6oo 

101*750 

101-695 

101-675 

101-685 

at dir. 101 
1 53 16 
56 13 

59 ' 9.5 

at dir. 101 
1 53 19 

56 10 
59 '* 

by dir. 101 
5 53.5 

» 56.75 

by dir, 101 

5 53,0 

2 56,50 

'76,579 

April 17 
T-5985 
0 = 30-140 

507 

Nog. 

101-30 

97-18 

IC 1*20 

97*28 

99*740 

99-690 

99*740 

99*715 

99*7 >5 

99 * 7>5 

at dir. 99 
' 44 5 » 
47 '7 

5 ° 47 

at dir. ico 
I 44 30 
47 40 
50 14 

by dir. 99 

5 55.0 
I 57,5 

by dir. too 

_S_S 4 ,CL 

* 57,0 

' 77,'43 


xivi 


lO"* Srhibs continued. — 2-inch Lead balls, with bidiar brass wire; distance = ’415 inch 


j IM 41 . 

x«. 

Poaition 
uf thr 
MM(*C9. 

KxtTwno 

Dlrliilona 

obaerretl. 

Ut Mean. 

Ind Mean. 

3rd Mean, 
f*r R«*Un|r 
Poinl. 

Obeorred Tixne*. 

1 s 

N 

for Mean 
Reatiuir 
Point. 

h m • 

h m » 

m • 

m • 

' ('oiitinucii. 



9718 

101 * ICO 



at div. 

102 

at dir. 

'03 

by dir. lOl 

by dir. 103 

» 


$oS 

Poa. 

io6'9X 

101*310 

101*105 

102*130 

' S 3 

35 

' 

47 




1 



97‘70 


101-155 


56 

3 * 

56 

16 

5 53.5 

5 54.0 

176-807 

J 



io 6'70 




59 

* 8.5 

59 

4 ' 

» 56.75 

1 57,00 


/ 



io 6'70 

99-810 



at dir. 

98 

at dir. 

too 

by dir. 98 

by dir. ico 


1 

509 

Ni'g. 

9 »' 9 » 

99-610 

99-710 

99 ’ 707 

1 1 

48.5 

1 1 

3 * 




t 



106-30 

99-800 

99-705 


5 

16 

5 

33 

5 54,5 

5 53.0 

176,610 

1 

\ 



93-30 



8 

43 

8 

»5 

» 57, *5 

1 56,50 


[ 



93-30 

102*050 



at dir. 

102 

at div. 

104. 

by dir. 101 

by dir. 104 



510 

Poa. 

Iio-go 

101*150 

102*100 

102*115 

1 11 

»9 

1 11 

4 * 







93-90 


101*130 


'4 

»9 

'4 

16 

5 53,5 

5 54,0 

'76,777 




110*31 




17 

“.5 

'7 

36 

» 56,75 

1 57,00 





iio‘3i 




at div. 98 

at dir. 

IWO 

by dir. 98 

by dir. 100 



5 " 

Nog. 

89-50 

99‘570 

99-740 

99 ’ 7»7 

1 10 

37 

1 20 

16 







109-64 

99-860 

99 ' 7'5 


*3 

'5 

»3 

16 

5 54.0 

5 53,5 

176,784 




90-08 



16 

3 ' 

16 

' 9.5 

1 57,00 

* 56,75 





90*08 

101*040 



at dir. 

101 

at div. 

104 

by dir. 101 

by dir. 104 



S'* 

Poa. 

114*00 

101*430 

101-135 

101*157 

2 19 

10,5 

1 29 

30 







90-86 

101*130 

101-180 


3* 

10 

3 » 

' 0.5 

5 53,5 

5 54,0 

176,781 




H3-40 



35 

'4 

35 

*4 

» 56,75 

1 57,00 





113-40 

09*040 



at dir. 

95 

at dir. 

too 

by div. 95 

by dir. 100 



5«3 

Neg. 

86-48 

99 550 

99'745 

99'737 

1 38 

36 

1 38 

'5 







X ii‘6i 

99-910 

99’730 


40 

5 »>S 

4 ' 

«3 

5 SS.o 

5 53.0 

'76,553 




87-to 



44 

3 « 

44 

8 

» 57,5 

» 56,5 





87-10 

101*010 



at dir. 

too 

at dir. 

105 

by dir. 100 

by dir. 105 



5 '+ 

Poa. 

116-81 

101*500 

101-155 

101*275 

» 47 

1 

» 47 

10 







8S' 1 8 

102*090 

102*295 


S« 

16 

49 

56 

5 53.0 

5 55.0 

'76,955 




1 16-00 



5 » 

54 

S 3 

55 

1 56.5 

» 57,5 





ii6'oo 

100*040 



at dir. 

95 

at dir. 

100 

by dir. 95 

by dir. 100 



S'S 

Nog. 

S4-08 

99’ 540 

99-790 

99-780 

1 56 

11 

1 56 

3 







1 1 5*00 

100*000 

99 ‘ 7/0 


5 * 

43 

59 

I 

S 54.5 

5 53,0 

'76,533 




85-00 




3 > 

' 5.5 

3 » 

56 

» S 7,*5 

1 56,50 





85-00 

101*900 



at dir. 

ICO 

at dir. 

'OS 

by dir. 100 

by dir. 105 



516 

Poa. 

118-go 

102*540 

102*120 

102*270 

3 4 

5».5 

3 5 

8,5 







86-i8 

101*100 

102*310 


8 

4 

7 

46.5 

5 53.0 

S 54,0 

•76,717 




117-91 




10 

44.5 

I 1 

*,5 

» 56.5 

» 57,0 





117-91 

100-060 



at dir. 

95 

at dir. 

too 

by dir. 95 

by dir. 100 



5'7 

Neg. 

8i-io 

99-510 

99-790 

99‘767 

3 '4 

8 

3 '3 

5', 5 







116-84 

99-970 

99745 


16 

33 

16 

50 

5 54,0 

5 53.5 

176,761 




83-10 



10 

1 

'9 

45 

1 57,00 

* 56,75 





83-10 

lcl-100 



at dir. 

ICO 

at dir. 

'05 

by div. loo 

by dir. 105 



518 

Poa. 

111*10 

101*700 

101*400 

102*4X1 

3 

3 * 

3 »» 

S 3 







84-30 

101*150 

101-415 


*5 

49 

»5 

34 

5 55,5 

5 54.0 

176,871 




110*00 



18 

3', 5 

18 

47 

» 56,75 

1 57,00 





120*00 

100-160 



at dir. 

95 

at dir. 

100 

by dir. 95 

by dir. 100 



5'9 

Neg. 

80-31 

99-510 

99'*35 

99-807 

3 3 ' 

5'.5 

3 3 ' 

37 







1 18-70 

100*050 

99-780 


34 

20 

H 

35 

5 54,5 

5 54.0 

177.010 



81-40 



37 

46 

37 

31 

» 57,*5 

» 57,00 



lO'^ Series continued. — 2-incIi Lead balls, with bifilar brass wire; distance = '415 inch, xlvii 




PooUton 

oruw 




2rd Heut. 





N 

1841 . 

No. 

DlTlttkiiu 

IK U«Ui- 

9 it 4 M« 40 . 














Krsttirut 







n m B 


m ■ 

ra • 


Coniioued. 



81*40 




It div. 

100 

at dir. 

105 

bf dir. too 

by dir. 105 

. 

T •61*05 

5*0 

I’o*. 

iai*6o 

102*600 

102*300 

102*312 

3 40 

*4 

3 40 

37 »S 





8a'6o 

■ 02*050 

102-315 

43 

34 

43 

» 9.5 

_5 53.0 

5 54.0 

■ 76 , 75 > 

30*150 



121*50 



46 

17 

46 

3*. 5 

» 5‘.5 

a 57.0 


April iS 



99 ' ■» 




21 div. 

102 

at dir. 

103 

bj dir. 102 

brdir. joy 


T ■s63'io 

$11 

Pu». 

io 5*»4 

102*210 

102*185 

102*192 

10 8 

11 

10 8 

30 



176,596 

30*204 


99 'iS 

109*190 


11 

■4 

10 

54 

i 5^0 

5 54 iO 




105* 10 



•4 

4 

*4 

»4 

» 5‘.5 

a 57.0 





105*10 




tt dtv. 

99 

at dir. 

too 

br dir. 99 

by dir. too 



512 

Neg. 

9 *' 4 <i 

00680 

99*730 

99*730 

10 17 

21 

10 17 

to 



176,818 


104*90 

99-780 

99*730 



2 

20 

*3 

_5 . 54.0 

_S_ 5 M 




99-66 




15 

»3 

3.5 

2 57.00 

a 56^ 





94-66 

102*130 

102*150 



•t dir. 

102 

at dir. 

103 

bjrdiv. 102 

by dir. 103 

' 


S»J 

P«d. 

109*60 

102*240 

102*280 

10 26 

8 

10 26 

16 



; 



95 ' 10 

102*290 

102*320 


29 

10 

*9 

2 

-5 53.5. 

5 53.5 

176,75“ 




109*48 



3 * 


3 * 

9.5 

. 56,75 

“ 56,75 

1 




1094S 




21 div. 

99 

M dir. 

100 

bjr dir. 99 

by dir. 100 

1 


5»4 

N«j. 

90*40 

99*750 

99-845 

99-845 

10 35 

»®>S 

10 35 

4 



1 




99 '* 4 S 

37 

57 

3 * 

3 

JS,. S 4.0 

< 54.0 

177.000 




90-78 




41 

4 >S 

40 

5 « 

a 57,0 

a 57.0 





90-78 




■t dir. 

102 

at dir. 

104 

by dir. 102 

by dir. 104 



5*5 

Po>. 

113*70 

102*510 

102*375 

102*405 

10 43 

58 

10 44 

8 






91*32 

101*360 

102*435 

46 

S 9 t 5 

46 

49.5 

- 5 55 ,.i_ 

5 54.0 

176,801 




113*40 



49 

5 »»S 

5 “ 

a 

> 56,75 

a 57.0 

: 




113*40 

100*050 



21 dir. 

98 

at dir. 

100 

by dir. 98 

by dir. 100 

1 


516 


86*70 

112*91 

99*8 10 
100*060 

99*930 

99 m 

99 ' 93 » 

•0 53 *»S 

10 51 53 
miaard. 

S 54.5 

5 54.0 

>77.009 I 




87*20 



58 

56 

58 

47 

» 57 .»S 

a 57.00 




87*20 




2t dir. 

102 

at dir. 

104 

by dir. 102 

by dir. 104 

1 


S »7 

POB. 

117*40 

102*670 

101-415 

102*510 

11 1 

45»5 

It I 

53 



1 



87-94 

102*440 

102*555 

4 

46,5 

4 

39 

_J. 53 - 5 „ 

5 53.5 

i?6,?yo 




116-94 




39 

7 

4 *. 5 

. 56.75 

. S ‘,75 

1 




116-94 

100*230 

99*910 



tt dir. 

100 

at dir. 

102 

by div. 100 

bv ilir. 102 

i 


528 

N®g. 

85 s* 

100*070 

100*060 

100*065 

1 S 10 

4 * 

11 to 

34 







100*210 

*3 

37 

•3 

43.5 

5 _U'i_ 

S 51.0 

176,742 ■ 




84- I» 



16 

34 . S 

16 

»7 

» 5‘.75 

1 56,50 





84*12 

102*410 

101*800 

102*605 


•t dir. 

102 

at dir. 

104 

by dir. 102 

by div. 104 

1 


5»9 

POB. 

120*70 

io»-6j7 

11 19 

3 * 

11 19 

37 






I4-90 

102*540 

102*670 

22 

3 * 

22 

26 

.i_S 3.5 

5 54.0 

176,830 ‘ 




120* 18 



»5 

M .5 

»s 

3 » 

» 5».75 

2 57.00 



51 “ 


120* >8 
80-60 

100*390 

100*000 

100*195 

100*185 

at dir. 
11 28 

100 

* 5.5 

at dir. 
11 iS 

102 

> 9.5 

by dir. 100 

brdir. 102 



119*40 

100*350 

100175 

3 * 

21 

3 * 

*7 

5 53.5 

5 53.5 

176.75“ ■ 




81*30 



34 

19 

34 

>3 

» 56,75 

> 5 ‘. 7 S 

- 




81*50 

102*500 



at dir. 

102 

at dir. 

1C4 

by dir. 102 

br dir. 104 



51 « 

Po*. 

123*70 

102*950 

102*725 

102*750 

>* 37 

'5 

11 37 

20 




Coniiiturti. 


82*20 

102‘6co 

101*775 

40 

16 

40 

tl 

. 5 

5 53,5 

176.599 



123*00 



43 


43 

> 3.5 

> s‘. 5 “ 

> 5 ‘, 7 S 



Digitized by Coogle 



xlviii 10'*’ Sehies continued. — 2-inch Lead balls, with bifilar hrms wire; distance = *415 inch 


1841 . 

1 

No. 

Pcrtitkin^ Kxtrrmn 

1 st Mean. 

2 nd Mean. 

3 rd Mftan, 
or KoAtliii; 

obeenred Time*. 

S N 

N 

for .Mean 
Rcftting 
1‘olnt. 


t^«nrcd. 

h m ft 

h m ft 

m ft 

m ft 

! Continued. 
1 

■ T*=65*6o 

1 B=» 30*500 

55 * 

Po>. 

113-00 

78-00 

IIX'IO 

78-90 

100*500 

100*050 

100-500 

100*575 

100-275 

100*575 

at (iir. 100 
It 46 9,5 

missvil. 

5 » 3.5 

at dir. 102 
It 46 5 

mi.swd. 
51 58 

by dir. too 
5 54.0 

by dir. 102 
5 53.0 

ft 

176,931 

» 57.0 

1 56. 5 

533 

Stg . 

73*90 

' I02'540 

126*18 ^ 

^ 103*000 

8o*co ^ 

I02'6cO 

125*30 ^ 

101- 815 

102- 870 

^102-842 

at <liv. ICO 
” 54 54 

57 55 
0 0 46,5 

ut dir. 105 
11 55 6 

57 41.5 

0 0 59 

bj. dir. 100 

5 5 *. 5 
2 56,25 

by dir. 105 
5 53.0 

1 56.50 

176,391 

55 + 

Nog. 

1*5-30 

75 ' 9 * 

114-10 

76-90 

100-610 

100-060 

100-550 

100-335 

100-305 

100*320 

at dir. too 
0 3 53 

6 48 
9 46,5 

at dir. 105 
0341 

6 59.5 

9 34 

by dir. 100 

. 5 . S 8 ’ 5 - 

» 5 ®. 7 S 

by dir. 105 
5 53.0 

1 56,50 

>76,734 

ll"" Sehies. — 2-inch Lead hulls, witli bifilar iron wire; distance = *415 inch. 

April *9 
: T- 65-65 
1 U<« 50-160 

i 

Continued. 

555 

Pos. 

99-60 

I0+-5+ 

99.70 

104-40 

101*070 

105*120 

105*050 

102*095 

105*085 

102*090 

at dir. loi 
2 31 53 

35 30 
38 54.5 

at dir. 103 
2 32 21 

35 > 

39 1 + 

hr dir. 102 
7 1.5 

by dir. 103 
7 3^0 

210,817 

3 30,75 

3 3>,5 


Nog. 

104*40 

95*70 

104*15 

95*94 

98550 

98-410 

98-530 

98-480 

98-470 

98-475 

at dir. 9$ 

2 41 47 

46 4.5 

49 47 

at dir. 99 
» 41 35 
46 17 

49 35 

bj dir. 9$ 

7 o»o 
3 30.0“ 

by dir. 99 

7 0,0 

3 30,0 

210,000 

537 

Pos. 

92- 9+ 
1 10-90 

93- 40 
110-48 

101*920 

102*150 

IOZ‘940 

105*035 

105*045 

ICS’040 

at dir. loi 
» 53 > 7,5 
36 48 
3 0 18 

at dir. 1C4 

» 53 33 
56 32 

3 0 34 

by dir. 102 

_7 o. 5 _ 

3 30, i 5 

by dir. 104 

J I,0_ 

3 30.50 

110,255 

53S 

Nog. 

1 10-48 

86- $o 
109-90 

87- 32 

98-640 

98-350 

98-610 

98-495 

98-480 

98-487 

at dir. 9S 

3 3 55 

7 20 

10 56 

at dir. 100 
3 3 43.5 

7 3 > 

10 44 

by dir. 98 

7 1,0 
3 "30,50 

by dir. 100 

7 0,5 

3 30,15 

1 >0,439 

539 

Pos. 

87- 32 
116-20 

88- 20 
115-51 

101-760 

101-100 

101-860 

tci*9So 

105*030 

105*005 

at dir. 102 

3 '+ » 7,5 
17 58 
21 28 

at dir. 104 
3 >4 37 

>7 49 
21 38 

by dir, 102 
7 0.5 

by dir. 104 
7 >.o 

210,550 

3 30.15 

3 30,50 

540 

Nog. 

115-52 
81-90 
1 14-60 
S2-58 

98-710 

98-150 

98-590 

98-480 

98-420 

98,450 

at dir. 98 

3 *5 3.5 

missed. 

32 4 

at dir, 100 

3 *4 55.5 
missed. 

3 > 55.5 

by dir. 98 
7 0,5 

by dir. loo 
7 0,0 

210,194 

3 30.15 

3 30,00 

5 +' 

Pos. 

82- 5S 
110-72 

83- 80 
1 19-81 

101-650 

101*260 

loi-Sio 

101 - 955 

102- 035 

101-995 

at dir. too 
3 35 *8.5 
39 *4 
42 29 

at dir. 102 
3 35 36 
39 7 

42 36,5 

by div. 100 
7 o. 5 _ 

3 30.15 

by dir. 102 

7 0.5 

3 30,15 

510,250 

54 * 

Nog. 

1 19‘Si 

77- 70 
iiS-6$ 

78- 76 

9S-760 
98- 190 
98-720 

98-475 

98-455 

98-465 

at dir, 98 
3 46 10,3 

49 37.5 
53 >' 

at dir. 100 
3 46 4,5 

49 44 
53 4.5 

by dir. 98 

7 0,5 

3 30,15 

by dir, ico 

7 0,0 

3 30,00 

510,192 


1 1**" Series continued. — 2-inch balls, with hifiUr iron wire ; distance as *4 15 inch. xlix 


1 

' IH41. 

i 

THo . 

pdvUlon 

fvtlrsm* 

IM Mcmn. 


3ni Uma. 

Obacrr»d TUnes. 

1. 

* 

fur M<*sn 


ob*erT«d. 

1 

h m • 

b m • 

m > 

n ■ 

lirDtijis 

Point. 

1 CoBtioued. 

i 

1 

S43 

Pol. 

78-76 

1x4*60 

8o‘io 

101 ’680 
101*350 
101*750 

101*015 

101*050 

101*031 

»t dir. too 

3 56 36 

4 0 19 

at dir. 105 

1 56 5* 

404 

by dir. loo 
7 0*5. 

by div. 105 
7 1.0 

110*351 




113-40 



3 s‘,s 

3 5a 

3 30.15 

3 30,50 



544 

Neg. 

113-40 

74 *i 8 

111*01 

98*840 

98150 

98*810 

98-495 

98-480 

98-487 

St dir, 95 

4 7 »5 

to 36 

St dir. 100 
4 7 11,5 

10 50 

by dir. 95 
7 l.S 

by dir. too 

7 0*5 . 

110*401 




7S'6 o 



■4 *‘.5 

14 11 

3 30.7s 

3 30,15 



545 

PtM . 

7560 

JI77I 

77*10 

ioj*66o 

101*460 

101*760 

101*060 

101*110 

101*085 

St dir. too 
4 >7 43 
11 15 

St dir. 105 

4 17 5* 
11 11,5 

by dir. loo 
7 0,5 

by div. 105 
7 *.5 

110-458 




116-31 



H 43.5 

H 57,5 

3 30*15 

3 30,75 



546 

N>S. 

116*31 

71*60 

114*70 

98*960 

98*150 

98 90 

9*'S5S 

98-515 

98*540 

St dir. 95 
4 *8 3 *iS 
3 * 44 

It dir. too 
4 »8 19 

S' 5 *.S 

by dir. 95 
7 1,0 

bydir. 100 
7 0,0 

110-146 




73-10 




35 3**5 

35 ‘9 

3 30,5 

3 30,0 



547 

Poi. 

73-10 

130*10 

74*90 

101*650 

102*550 

101*790 

lOl-ICO 

101*170 

101*135 

St dir. ICO 
4 38 5* 
41 30 

St dir. 105 

4 39 3 

41 i6 

by dir. too 
7 0,0 

bydir. 105 
7 0,5 

110*107 




119-68 



45 5* 

4 * 3 .S 

3 30,00 

3 30,15 


| 1 --« 4-63 

548 

NVg. 

ii8'68 

69*40 

116*91 

99*040 

98*160 

99*010 

98*600 

98-585 

98-591 

St dir, 95 
4 49 37 

5* 50*5 

St div. too 
4 49 * 5,5 
S 3 » 

by dir. 95 
7 1,0 

bydir. 100 
7 0,5 

110*310 

1 Ui>)0‘o8o 



7110 



56 38 

56 16 

3 30,50 

3 3 ».*S 


1 April 30 
T- 61-37 
B«* 30*116 

549 

Pos. 

iot-60 

105-10 

101-76 

103*400 

103*480 

103*420 

103*440 

103*450 

*03445 

si dir. 103 
11 8 48 

II 49 

s( dir. 104 
1 9 »7 

11 11 

by dir. 103 
6 55,0 

by div. 104 
6 56,0 

207*711 




105-08 



*5 43 

16 13 

3 » 7 ,S 

3 18,0 



550 

K«g. 

105-08 

94*90 

104*70 

99*990 

99-800 

99*900 

99'*9S 

99-850 

99-871 

U.I dir. 99 
*11 19 38,5 

11 51 

St dir. 100 
1 19 15 
*3 5,5 

by dir. 99 
7 4,J_ 

by dit. 100 
7 4.0 

211-031 




95*10 



16 43 

i6 29 

3 31,15 

3 31*00 



55' 

Pot. 

95-10 

111*30 

95-50 

103*100 

103*400 

103*300 

103*310 

103*310 

St dir. 103 
11 30 1 

33 35 

St dir. 104 
It 30 10,5 

33 »7 

bydir. 103 
6 34.5 

by dir. 104 
6 55,0 

207-317 




110-98 




3‘ S*.5 

37 5,5 

3 17*15 

3 *7.50 



55* 

Ncg. 

110-98 

88*91 

110*50 

99*950 

99*710 

99*950 

99-830 

99-830 

99-830 

St dir. 99 
11 40 37 
43 54 

St dir. too 
It 40 31 

44 » 

by dir. 99 
6 56,0 

bydir. ico 
6 56.0 

308*000 




«9'40 



47 33 

47 »7 

3 18,0 

3 18,0 



553 

Pos. 

*9-40 

116*98 

90*08 

103*190 

103-530 

103*280 

103-360 

103*405 

103*381 

St dir. 101 
11 50 53 

54 34 

St dir. 104 
11 51 1,5 

54 U,S 

by dir. 101 
‘ 55,0 

bydir. 104 
* 55.5 

107,673 




II6-4S 



S7 4* 

57 sS 

1 17,50 

3 17,75 



554 

Neg. 

116*48 

83*48 

115*66 

99980 

W53“ 

99870 

99*775 

99*710 

99*747 

St dir. 98 

0 33*5 

4 47 

St dir. tec 
0 15,5 

4 55 

by dir. 98 
6 56.J 

by dir. ico 
6 56,0 

108*031 

CoDtiauHl. 



84-08 



8 30 

8 > 1,5 

3 .8.45 

3 18,00 
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11"' Series continued. — 2-inch Lecul balls, with bitilar iron wire ; distance *= ’415 inch 


1841 . 

No. 

PocliSoa 
of tho 

Kxtrcmc 

Dtvlulon* 

ob^en'od. 

lu Moan. 

ind Moon. 

3 n 1 Moan* 
or R«$MlnK 
Point. 

OWn'iNl Timm. 

2N 

N 

for Mean 
Kmtinx 
Point. 

b m a 

h m II 

ro » 

nt « 

Coiitinuixl. 

T — 62-65 
11 = 30-200 

S 55 

Pos. 

84'oS 

S^’So 

iai*5i 

103*140 

103*500 

103*160 

103*320 

103*330 

103-325 

at dir. 102 
0 11 49 

15 27 
1$ 46 

at div. 104 
0 1 1 56 

15 20 
>8 55.5 

by dir. 102 
6 57,0 

by div. 104 
6 57,5 

208,666 

3 48,50 

3 48,75 

556 

N'fjr. 

121-52 

78- 76 
120-08 

79- 6+ 

too- 140 
99-420 
99-860 

99-780 

99-640 

99-710 

ut iliv. 98 
0 22 28 
-HaS 
29 27 

at dir. too 
0 22 22 
26 51 

29 20,5 

by dir. 98 
6 59,0 

by dir. 100 

6 58.5 

209,286 

3 49,50 

3 49,25 

May 1 
T*» 

13 

i 

' T ~63-io 

557 

Neg. 

104-00 

96- 90 
103-80 

97 - 10 

100*450 

100*350 

ico*4$o 

100*400 

100*400 

100*400 

ut dir. 100 
4 17 8 

20 23 
^4 9 

ut dir. 101 
4 i6 49 
20 41,5 
*3 49 

by div. too 
7 i.o 

l>r dir. toi 
7 0,0 

21O9300 

3 30,5 

3 30,0 

558 

Po». 

97-10 

110-58 

97-50 

1 10-20 

103- 840 

104- 040 
103-850 

io 3 ' 94 o 

103-945 

103-942 

at div, 103 
4 27 32 
31 22 

34 3'. 5 

at div. 104 
4 27 42 
31 11 

34 42,5 

by dir. 103 
6 59.3 

by div. 104 
7 0,5 

210,221 

3 * 9.75 

3 30,25 

559 

Meg. 

110*20 

90*90 

109*60 

91*32 

100*550 

100*250 

100*460 

100*400 

100*355 

100-377 

nt dir. 100 
4 38 20 
4 ' 45 
45 

at dit-. lot 
4 38 13 

41 52 

45 >3.5 

by div. 100 
7 1,0 

by div. 101 
7 0,5 

210,406 

3 30,50 

3 30,45 

560 

Pos. 

91- 32 
116-00 

92- 20 
115-28 

103- 660 

104- 100 
103-740 

103*880 

103*920 

103*900 

at dir. 103 

4 4 * 49 
52 30 
55 50 

at dir. 104 
4 48 54. 5 
52 25 
55 56 

by div. 103 
7 t.o 

by div. 104 
7 >,S 

210,725 

3 30,50 

3 30,75 

561 

Nog. 

115-2S 

85- 80 
114-28 

86- 62 

100*540 

100*040 

100*450 

100*290 

100*245 

100-267 

at dir. ico 

4 59 3 > 

5 2 58 
6 32 

at div. 102 

4 59 H .5 

5 3 8 

6 22 

by div. too 
7 1,0 

by div. 102 
7 0,5 

210,467 

3 30,50 

3 30,25 

562 

Po«. 

86*62 

120*46 

87-72 

119*40 

103- 540 

104- 090 
103-560 

103-815 

103-825 

103-820 

at dir. 102 
5 9 56.5 

'3 +».5 

57.5 

at div. 104 
5 >o 4.5 
'3 34,5 
17 6 

by div. 102 
7 1,0 

by div. 104 
7 1. 5 

210,717 

3 30,50 

3 30,75 

5*3 

Nog. 

119*40 

81*60 
II 8-20 
82*70 

ICC* 500 
99*900 
100*450 

100*200 

100*175 

100-187 

nc dir. 100 
5 39.5 

*4 8,5 

27 41 

nt dir. 102 
5 *0 34,5 
24 16 

> 47 33.5 

by div. ICO 
7 1.5 

by dir. 102 
7 i»o 

210,727 

3 30,7s 

3 30,50 

564 

Pos. 

81*70 

124*00 

84*10 

122*90 

103*350 

104*050 

103*500 

103*700 

103*775 

103-737 

at div. 102 

5 3 » * 

missul. 

38 8,5 

at dir. 104 

5 3 « > 4.5 

niiaaed. 

38 15.5 

by dir. io2 
7 0,5 

by dir. 104 
7 >,o 

210,467 

j 15 = 29-912 

3 30,25 

3 30,50 

May 2 
1=62-33 
15 = 29-726 

Continued. 

565 

Nog. 

111-48 
89-40 
1 10-80 
89-90 

100*440 

100*100 

100*350 

100*270 

IGO’225 

100*247 

at dir. too 
9 54 36.5 
58 2 

10 I 32,5 

at div. 101 
9 54 30 
58 7 

10 1 26 

by dir. 100 
6 56,0 

by dir. 101 
6 56,0 

208,000 

3 *8,0 

3 28,0 

566 

Pos. 

89- 90 
1 17-26 

90- 60 
1 16-70 

103-580 

103-930 

103-650 

103-755 

103-790 

103-772 

at div. 103 
10 4 50,5 

8 36 

11 56 

at dir. 104 

>0 4 55*5 

8 31 

11 1 

by dir. 103 
7 5,5 

by div. 104 
7 5,5 

212,750 

3 3 ». 7 S 

3 3 », 7 S 


11 '*' Series continued. — 2-inch Lead balls, witli bihiar iron wire; distance = •415 inch 


li 


1841 . 

No. 

Po« 4 tk>n 
of tbo 

1 Kxtrrmc 
l>tvi»kms 
1 obucrvotl. 

1st Moax). 

2od Mc«n. 

3 nl Mean, 
or KealnK 
Pt> 4 nl. 

OhjerreO Timo. 

« N 

N 

Utr Moan 
KeMinti 
Point. 

h m « 

)i in . f 

m t 

in » 

Continued. 

Continued. 

5*7 

Ncg. 

ii6'70 
* 4' 34 
it6‘ox 
85' 10 

100-510 

100-180 

100-560 

100*350 

100*370 

ICO- 360 

at dir. ico 
10 15 34 

18 59 

22 31 

at dir. ici 
10 15 15,5 

■9 7.5 

11 11 

by div. 100 
6 57.0 

by div. Id 
6 56,5 

% 

108,465 

3 *8.50 

3 18,15 

S 68 

Poe. 

85' JO 
I 11 -J 4 

86-10 

111-70 

103*720 

104*220 

103*900 

103*970 

104*060 

104*015 

at dir. 104 
10 16 I 
19 30 
31 58 

lit dir. ic6 

10 16 8 

19 11 
33 5.5 

by div. 104 

6 57,0 

3 18.50 

by div. ic6 

fi 57,5 
3 i*, 7 S 

108,501 

569 

Neg. 

111-70 

79- 90 
110-88 

80- 70 

100*800 

100*390 

100*790 

100*595 

100*590 

100*592 

nt div. too 
to 36 31 

39 5 « 
43 19 

at (Ur. 102 
to 36 24.5 
40 3 

43 ** 

by div. 100 

6 58,0 
3 19,00' 

by div. 101 

6 57,5 
3 18,75 

108,916 

S 70 

Po». 

80-70 

117-04 

Si'So 

116-10 

103*870 

104*420 

104*000 

104*145 

104*210 

104-177 

lit dir. 104 
10 46 58 

50 18 
53 56 

at dir. ic6 
10 47 4 

50 11,5 
54 * 

by div. 104 

6 58,0 
3 19,0“ 

by div. 106 

6 58 ,o_ 

3 ’ 19.0 

209,000 

S 7 « 

Neg. 

116-10 

7 S‘ 7 » 

115-18 

76-61 

100*960 

100*450 

TCO'900 

100*705 

100*675 

100-690 

III div. ICO 
57 39,5 
11 0 55 

4 18 

at dir. 105 

10 57 16 

11 I 8,5 

4 14 

by dir. too 
6 58,5 

by div. 105 
6 58,0 

109,116 

3 19,15 

3 *9.«co 

571 

Pos. 

76-61 

131-10 

77 ' 7 l 

150-18 

103- 910 

104- 460 
103-950 

104*185 

104*205 

10419s 

at dir. 100 
It 7 47 

II 37,5 
14 45.5 

at div. 105 
11 7 59 

II 15 
14 58 

by dir. 100 

6 58.5 
3 ’19,15 

by dir. 105 

6 59.0 

3 19-50 

109,460 

573 

N'eg. 

130-18 

71-80 

118-91 

71-90 

100*990 

100*360 

100*910 

ico-675 

100-635 

100-655 

nt dir. too 
11 18 19,5 

11 56 

15 19 

at div. 105 
II 18 18 

7.5 

IS 17 

by dir. 100 

6 59.5 

3 19,75 

by div. 105 

6 59.0 

3 19,50 

209,717 

574 

Pos. 

71-90 

134-80 

7411 

133-68 

103- 850 

104- 510 
103-950 

104*180 

104*230 

104*205 

nt dir. too 
11 18 50 

3 * 3*.5 
35 49 

at dir, 105 
II »9 0.5 

31 27 
36 0 

by div. 100 

8 59.0 
3 19,50 

by div. 105 

6 59 . 5 

3 * 9.75 

109,710 

575 

Neg. 

133-68 

63-40 

131-30 

69-61 

101*040 

100*350 

100*960 

ico-695 

100-655 

100-675 

at dir. 100 
I* 39 V - 
4 * 59 
46 3 «.S 

at dir. 105 
11 39 11,5 

43 9.5 

46 10,5 

by div. 100 

6 59.5 
3 » 9.75 

by div. 105 
6 59.0 

3 19.50 

109,716 

576 

Poe. 

69-61 

138-10 

71-10 

136-70 

103- 860 

104- 650 
103-950 

io4'»55 

104*300 

104-177 

at dir. 100 
It 49 54 
53 41 
56 53.5 

nt dir. 105 
II 50 3.5 

S 3 31 
57 3.5 

by div. 100 

6 59.5 
3 19.75 

by div. 105 

7 0,0 

3 30,00 

209,964 

577 

Keg. 

136-70 

65-40 

135-10 

66*90 

101*050 

100*250 

101*000 

100-650 

100-615 

100-637 

at dir. 100 
0 0 45 

3 53.5 
7 45.5 

at div. 105 
0 0 35,5 

4 3 

7 35.5 

by div. lOO 

7 0,5 

3 30,15 

by div. 105 

7 0,0 

3 30,00 

110,11$ 

57 * 

Poe. 

66*90 

140*70 

68*52 

i39*ao 

103- 800 

104- 610 
103-860 

104*205 

>04**35 

104*220 

at dir. ico 
0 to 58 

14 44 

17 58 

at div, 105 
0 It 7.5 
14 34-5 
18 8,0 

by div. ICO 

7 0,0 

3 30,00 

by div. 105 

7 0,5 

3 30,25 

110,111 


lii 


11‘*’ Sbr'.es continued. — 2-inch Lead balls, with bihlar iron wire; distance = '415 inch, 


1841 . 

No. 

Focitl«>n 
(rf Uk 

ExtTvmo 

Dlviftioiu 

lot M«*n. 

2nd .Mean. 

3 rd Mean. 

ObMrfcd Times. 

a N 

N 

for Mean 
ReNtlnx 
Point. 

Foim. 

h m s 

h m • 

m s 

ro > 

CoQUnuoil. 
T = 6j-io 

B~i 9 ‘ 7 j 2 

579 

Neg. 

I j9'io 
63 'ij 
137-30 
64-go 

lor t6o 

fCO* 2 IO 

10 1*050 

100*685 

100-630 

100-657 

at div, too 
0 39.5 

25 7.5 

28 40 

at dir. 105 
0 11 30,5 

15 '*.5 
iS 30,5 

by div. 100 

7 0,5 

3 30 .*S 

by div. 105 

7 0,0 

3 30,00 

ft 

21O9217 

5S0 

l*os. 

64*80 

142-80 

66-6x 

141-04 

103- 800 

104- 710 
103-830 

»C 4 ’i 5 S 

104*270 

104-262 

nt UW. 100 
0 31 3 

35 4 * 
39 3 

at dir. 105 
0 31 M,5 

35 39 
39 '* 

by div. too 

7 0,0 

3 30,00 

by dir. 105 

7 0,5 

3 30.25 

210,213 

12 '*‘ Series. — 2 -inch Glass halls, with hifilar iron wire; distance = •415 inch. 

.M»y 4 
T» 57 'i 7 
B»29'65o 

S8i 

I’o>. 

101-60 

103-90 

ici-80 

103-S0 

102-750 

■02-850 

1 C 2 ‘SC 0 

I 02 *SC 0 

101-825 

■02-812 

a ’ div. IC2 
■ 0 24 38 

29 8 

30 '3 

at dir. 103 
10 25 33 
28 6 

3 ' '7 

by div. 102 
5 35.0 

s 47,5 

by div. 103 

5 44.0 
2 52,0 

' 7'.'54 

58a 

Neg. 

103-80 

97-40 

103-32 

97-90 

100-600 

100-360 

100-610 

100-480 

100-485 

100-482 

at dir. loo 
10 34 21 

36 54 

40 7 

at dir. tci 
10 34 3 

37 '3 
39 46 

by div. ICO 

5 _ 46 .o 
” s S 3 ,o“' 

by dir. 101 

5 43.0 
s 5'. 5 

I 7 S.S 77 

583 

Pot. 

97- 90 
107-42 

98- 62 
106-92 

102-660 

103*020 

102-770 

102-840 

102-895 

■02-867 

at dir. 102 
10 42 4$ 
46 »,S 

4 * 30 

at dir, 103 
■0 41 59.5 
45 49 
4 * 43 

by div. 102 
5 4 ».o 

s S'.oo 

by dir. 103 

5 43.5 
s S '.75 

'71.650 

584 

Neg. 

106-92 

94- 7* 
106-06 

95- 4* 

ICO-850 

100-420 

100-770 

100-635 

100-595 

ico'615 

at dir. loo 
to 51 47 
54 28 
57 31 

at dir. loi 
■0 51 38 

54 37 
57 S '. 5 

by div. ICO 

5 45.0 
s 5s, 50 

by dir. loi 

_ 5 _-» 3 -S„ 
s 5'. 75 

'72.039 

5*5 

Pos. 

95- 48 
109-go 

96- 50 
ioS-96 

102*640 

103*150 

102*730 

I02*$9$ 

102*940 

102*917 

at dtr. 102 
■ ■ 0 18 

3 26 

6 2 

at dir. 104 
II 0 34 

3 * 

6 20,5 

by div. 102 

5 44.° 
s 

by dir. 104 

5 46,5 
s S 3 .S 5 

' 7 S .573 

586 

Nog. 

108-96 

91-8S 

107-84 

93-70 

100*920 

100*360 

100*770 

100-640 

100-565 

100-602 

at dir. loo 
II 9 12 

" 55 
>4 57 

at dir. 102 
■ 1 8 ,58,5 

12 II 
'4 4', 5 

by dir. ico 

~ 5 _ 4 S.“ 
s 5 S .5 

by (iiVa 1011 

S 43.0 
S 5'. 5 

172,199 

5*7 

Pos. 

93- 70 

MI -44 

94- 82 
110-34 

102*570 

103*130 

102*580 

102-850 

■02-855 

102-852 

at dir. loi 

'< '7 43.5 

20 48 
23 28.5 

at div. 104 
" '7 56 

20 35 
S 3 45 

by div. 102 

5 45.0 
s SS .5 

by dir. 104 
5 47.0 

* 53.5 

172,916 

;88 

Neg. 

110-34 

91- 10 

iog *94 

92- 12 

100*770 

100*070 

100*530 

100*420 

100*300 

100-360 

at dir. loo 
It 26 36 
29 24 

3 * n.S 

at dir. 102 
■1 26 24 

S 9 36. 5 
32 8 

by dir. 100 

5 45.5 
s 5 *. 7*5 

by dir. J02 

5 44.0 
H $2.00 

172,615 

5*9 

Po«. 

92- 12 
112-28 

93- 2S 
1 10-98 

102*200 

102*780 

102*130 

102-490 

■ 02-455 

102*472 

ot dir. 102 

" 35 ' 3.5 
38 13 

41 ■ 

at dir. 104 
" 35 *5 
3 * • 

41 14 

by div. ici 
5 4 *. 5 

by dir. 104 
5 49-0 

>73.927 

1 ContinuMl. 

» 53 wS 

s 54.50 


12“’ Series continued. — 2-inch Glasi balls, with bihlar iron wire ; distance = *41.5 inch. liii 


1841 . 

No. 

Poedtkm 
of th<> 
Memos. 

Kxtreme 

Divuioos 

1 st Mc*n. 

2 nd Mceo. 

3 rd McEn. 

Dbscn'M Tlnios. 

3 N 

1 

N 

for .^lcESl 
UcstUiK 
IN 4 i«t. 

Point. 

h m i ; h m « 

in 9 

In » 

Continued. 

r-S 7 - 5 « 
Use 29-600 

590 

Xeg. 

U0-9S 

89- 60 
1C9-40 

90- 50 

100-290 

99-500 

99-950 

99-895 

99725 

99-810 

ut dir. 98 
M 44 11 

46 43.5 
49 58 

at div. too 
" 44 0,5 

46 55 
49 46 

by div, 98 
5 47.0 

by div. too 
5 45 ii_ 

s 

172,821 

* 53.50 

* 5*.75 

59 ' 

Pos. 

90- 50 
■12-68 

91- 58 
m'36 

101-590 

102*130 

iot'470 

101-860 

101-800 

101-830 

nl div. 100 

" 5 * 34.5 

mis lied. 

58 22 

at div. 1C2 

" 5 * 45 
mi.s«d. 

58 33.5 

by div. ICO 

5 47.5 

by dir. 102 
5 48.5 

174,207 

* 53.75 

* 54.*5 

59 » 

Neg. 

IH'36 

88'co 

iC9'90 

SS'90 

99-680 

98-950 

99*4.00 

99 ’ 3'5 

97'75 

99*45 

at div. 98 
0 1 36 

4 >7 

7 * 3.5 

at dir. lOo 
0 I 26 
4 *7 
7 13 

by dir. 98 
5 47.5 

by dir. ICO 
5 47,0 

* 73.594 

* 53.75 

1 53.50 

59 J 

Po». 

88*90 

11330 

90*20 

112*20 

torico 

101*750 

101*200 

101-415 

101-475 

101*450 

at div. ICO 
0 10 8 

13 16 

'5 55.5 

nt div. 102 
0 10 17 

'3 6 

'6 5.5 

by dir, loc 
5 47.5 

by dir. 102 
5 48,5 

' 74,112 

* 53.75 

* 54, *5 

594 

Xcg. 

112-20 
86-70 
1 10- go 
88-cS 

99-450 

98-750 

59-440 

99* ICO 

99*095 

99-097 

at dir. 98 

0 »9 Sf 5 
21 50 

H S+ 

ut dir. ICO 
0 iS 56,5 
*' 59 
*4 44 

by dir.gg 

5 48,5 

by div. too 
5 47,5 

'73,976 

* 54.15 

* 53.75 

iMay 6 
T *• 6o- 50 
11 = 19-672 

Continued. 

595 

Nrg. 

108-20 

95-06 

107-44 

95-78 

101-630 

101-250 

iof-610 

101*440 

101*430 

101-435 

at dir. 101 
* 35 * 7,5 
3 * ' 7.5 
41 26 

at div. 102 
2 35 19 

38 27 
41 16 

by dir, 10 1 
5 $ 8,5 

by div. 102 
5 57.0 

178,924 

* 59.15 

2 58,50 

596 

Pos. 

957 * 
ur50 
96 70 
jio’ 50 

103 - 640 

104- 100 
103-600 

103-S70 

103-850 

103-860 

at div. 103 
* 44 '9 

47 3 ‘.S 
50 16 

at div 104 
2 44 26 

47 *4 
5 ° * 4,5 

by dir. 103 
5 57.0 

by div. 104 
S 

' 79, '45 

* 58.50 

1 59.*5 

597 

Neg. 

110*50 
92 68 
109*20 
93-68 

101*590 

100*940 

101*440 

101*265 

101*190 

101*227 

at dir. ICO 

* 53 35.5 

miaard. 

59 33.5 

at div. 102 

* 53 *»,5 
miiaed. 

59 '9 

by dir. ico 
5 58,0 

by div. 102 

5 

'78,54c 

2 59,co 

2 58,25 

598 

Pos. 

93-68 

112*92 

9+90 

111*70 

103*300 

103^910 

103*300 

103-605 

103-605 

103-605 

ut dir, 102 
3218 

5 37 
8 15 

at dir. 104 
3 1 30 

5 *3 
8 * 8,5 

by div. 102 
5 57,0 

by div. 1C4 

5 58 . 5 

179,102 

2 58.50 

1 59,*5 

599 

Xeg. 

1x1*70 

91*10 

110-30 

92-30 

101*400 

100*700 

101*300 

101*050 

IOX*COO 

101*025 

at div, ICO 

3 " 35 
'4 **.5 
'7 34 

at dir. IC2 

3 " * 3,5 
'4 34 
'7 *' 

by dir. loo 

5 59.0 

by div. 102 
5 5 *. 5 

* 79 , "6 

* 59.50 

2 5S.75 

600 

1 * 03 . 

91-30 
113-82 
93-80 
1 12*40 

103*060 

103-810 

103-100 

««> 3 ‘ 43 S 

' 0345 S 

I 03’445 

at div. IC 2 

3 *0 **.5 
*3 3*.5 
26 20,5 

Et dir. 104 

3 33,5 

23 27 
26 33 

by dir. 102 
5 58,0 

by dir. 104 

5 59.5 

' 79 , 54 * 

2 59, CO 

* 59.75 

601 

X'«g. 

111-40 

90- 12 
1 10-80 

91- 60 

101*260 

100*460 

101*200 

100-860 

100-830 

/ — 

■ 00-845 

at div-. ICO 

3 *9 37 

3 * * 7,5 
35 36.5 

ai dir. 102 
3 *9 *7 
3 * 39 
35 * 4.5 

br dir. ico 

5 ISbL- 

by dir. iC2 
5 57,5 

' 79 , 3 *i 

* 59.75 

* 58,75 


liv 12 '*' Sehies coutinued. — 2 -incli Glass balls, with bifilar iron wire; distance = '415 inch 


1 

1841 . 

Ko. 

PovUioo 
of the 

Krtrcme 

1 ft Mean. 

3 tuI Moan. 

3 rd Mean, 
or Br-ainjr 

Ob»tfrre«i Tlmra. 

2N 

N 

for Mean 








obfeneJ. 



Foim. 

h m a 

h m a 

m $ 

m $ 

point. 

Coiilinuud. 



91-60 




at dir. 101 

at dir. 104 

br div. 101 

by dir. 104 

• 


601 

Po*. 

114-30 

95-08 

101-950 

105-690 

101-890 

103*320 

105*290 

103-305 

3 3 * *7 
41 40 

3 3 * 37 
41 29 

5 58.0 

6 0,0 

179,651 




1 11*70 


4 + *5 

44 37 

1 59,0 

3 0,0 





112*70 

tortoo 



at dir. 100 

at dir. 101 

b_r dir. lOO 

by dir. 101 



603 ■ 

Neg. 

89-50 

111*10 

100*300 

101*050 

100*700 

100*675 

100-687 

3 47 3 * 

50 30 

3 47 28 
50 41 

5 59.5 

-L-JM 

' 79,493 




91*00 


S 3 37.5 

S 3 

* 59,75 

2 59,00 



604 

Po*. 

91*00 
1 14*40 

102*700 

103*600 

103*150 

103-180 

at dir. 101 
3 56 3 '.S 

at dit-. 104 
3 56 4>.5 

by dir. 102 

by div. 104 

' 79 , 44 » 



94-80 

loi-Sio 

103*210 

S 9 43 

59 33 

5 S*,o 

5 59,5 




112-84 


4 1 » 9 >S 

4 1 41 

2 59,00 

» 59,75 





111-84 




at dir. 100 

at dir. Id 

by div. ICO 

by dir. 101 



605 

Nog. 

89 ' 4 S 
1 1 1*00 

100*240 

100*950 

100*700 

100*595 

100-647 

4 S 43,5 
8 36 

4 5 35.5 

8 47,5 

5 59.5 

5 58,0 

'79,508 




90*90 


It 43 

" 3 t ,5 

* 59,75 

1 S 9 ,oc 





90-90 

101-650 

103-540 

101-770 



at div. 102 

at dir. 104 

br dir. loi 

by div, 104 



606 

Po«. 

I 14-40 
91-68 

103-095 

103-155 

103-115 

4 14 37 
17 41 

4 '4 47 

»7 »3 

5 58,0 

5 59-5 

179,411 




1 11-86 


10 35 

20 46,5 

s 59,00 

» 59,75 





1 11-86 

101*090 

100*170 

100*960 



at dir. 100 

at dir, ici 

by dir, 100 

by dir. loi 



607 

Nog. 

89-31 

111*02 

100-630 
100- 565 

100-597 

4 13 4 * 
26 41 

4 13 38,5 
16 52 

5 59.5 

5 57,5 

' 79 , 45 » 




90*90 


»9 47.5 

19 36 

» 59,75 

* 58,75 





90*90 

101-690 

103-540 

101-750 



at dir. 101 

at dir. 104 

by div. 102 

by dir. 104 


T — 6i'i5 

608 

Po». 

H4-4S 

91-60 

103-115 

•oj'HS 

103*130 

4 3 i 41,5 
35 5 * 

4 3* 5 > 
35 4 i 

5 57.5 


' 79 , 3 'S 

H*-i 9'730 



112*90 


3 ® 39 

3 * 50,5 

* 58,75 

* 59-75 


May 7 



91*00 

102-600 



at dir. 101 

at dii-. 104 

by dir, loi 

by dtr. 104 


T =59-85 
Bo 19-748 

609 

P08. 

114*20 

92*30 

103-150 

101-600 

102*925 

102*915 

102*925 

10 27 7»5 

30 10 

10 27 17 

30 0 

• 5 46.0 

5 47,0 

' 73 >* 3 » 



112*90 


3 * 53,5 

33 4 

= 53,0 

* 53,5 





1 12*90 

100-830 



at dir. too 

at dir. loi 

by dir. loo 

by dir. 101 



610 

Nog. 

88-76 

111*30 

100*030 

ioo*6co 

100*430 

100*315 

100-371 

to 35 56,5 
38 46 

to 35 47 
38 56 

5 46,0 

5 45,0 

'71,907 




89-90 


41 4 i .5 

41 31 

1 53,0 

» 5 *. 5 





89-90 




at dir. 101 

at div. IC4 

by dir. loi 

by div. 104 



611 

Po*. 

114*52 

91-14 

I02*8So 

102*230 

101-545 

101-555 

102*550 

to 44 34,5 
miued. 

•0 44 43.5 
nn^ned. 

5 46,5 

-5 -* 7 ’ 5 _ 

'73,387 




113-12 


50 21 

50 31 

1 53 >»S 

» 53,75 





J 13*22 

JOO-560 



at dir. lOO 

at dir. toi 

by dir. lOO 

by div. 102 



611 

Ncg. 

87-90 
1 1 1-68 

99*790 

100*400 

100*175 

100*095 

100*135 

10 53 22 
56 14 

to S 3 ' 3.5 
56 13.S 

5 47,0 

5 45-5 

' 73 , 45 ' 




89-11 


59 9 

. 5 * 59 

2 53,50 

* 5»,75 


i 

613 

Po«. 

89-12 
1 14-96 

102*040 

102*820 

102*190 

102*430 

101-467 

at dir. loi 

11 1 3 

ttt dir. 104 
11 2 12 

by dir. loi 

by dir, 104 

' 74 , "7 


90*68 

102*505 

5 ',5 

4 51.5 

5 48,0 

5 49,0 

j Continued. 

1 



113-70 


7 S> 

8 1 

» 54,0 

* 54,5 



12''' Sbbies continued. — 2-incli Glass balls, with bifilar iron wire; distance = •415 inch. 


Iv 


1841 . 

Ni>. 

PonUioa 
t>f the 

Extreme 

Diviuimn 

otMcrvetl. 

l»t Meet). 

tixl M«in. 

3 rd Mean, 

ObKnrcd Time*. 

i N 

N 

fur Mean | 
KtvUin* ' 
■ 

Point. 

h m • 

h m A 

m s 

m % 

Cootinuttd. 

T 1=60*47 
49*720 

614 

Nog. 

115-70 

8740 

IIX’^X 

8S64 

100-550 

99-860 

too-480 

100*205 

100*170 

100-187 

at dir. lOO 
II 10 51 

"3 -H 
16 41 

at div. 101 
It 10 45 

>3 S 3 
16 51 

tiy div. too 
5 49.0 

by div. loa 
5 4$.o 

1 

• 

> 74.453 

* 54,5 

1 54,0 

615 

P 05 . 

88-64 

115-71 

90-CO 

114-81 

loi-iSo 

101-860 

101-410 

102*520 

102*635 

101-577 

nt dir. 101 
II 19 55 

11 55 
IS »4 

at div. 104 
It 19 43 
11 16 
*5 33 

by div. 101 
5 49.0 

by div. 104 
5 50,0 

> 74'644 j 

i 

» 54.' 5 

* 55.0 

616 

Neg. 

114- 81 

86- 60. 

115- 51 

87- sl 

100-710 

100-060 

100-670 

100-585 

100-565 

100-575 

at dir. lOO 
II iS 17 
51 19 

34 '9 

at div. 101 
11 18 19 

3 « * 7,5 
34 >0 

b/div, 100 
5 

by div. 101 
5 5 1,0 

>75.90* 

1 56,0 

* 55,5 

617 

Pos. 

S7-81 

116-90 

89-50 

II5-4S 

102*360 

103*200 

102*490 

101-780 

101-845 

101-811 

Hi div. 101 
*1 37 > 3,5 
40 16,5 

43 *,5 

at div. 104 
11 57 11 
40 8,5 

43 >5 

by div. 101 
5 53.0 

by div. 104 
5 54,0 

> 7*.703 

* 56,5 

* 57,0 

6i8 

Neg. 

115-4* 

86-10 

115-90 

87-50 

100*790 

100*000 

100*700 

100*395 

100*350 

100-571 

ut dir. too 
11 46 II 

49 S 
51 6 

at div. 101 
It 46 5 

49 >3 
S' 57 

by div. ICO 

5 55,0 

by dir. 101 
5 54.0 

> 77 h»o 7 

* 57,5 

* 57,0 

619 

l*os. 

87-50 
117-50 
89- 10 
115-70 

102*400 

103*200 

102*400 

102*800 

102*800 

lOi-Soo 

■t div. 101 
'« 55 0,5 

58 5 

° 0 55.5 

at div. 1C4 
II 55 8 

57 57 

0 1 4 

by div. 101 
5 55.0 

by div. 104 
5 56,0 

177,700 

» 57,5 

a 58,0 

620 

Ncg. 

115-70 

85- 50 
t 14*00 

86- 94 

100-600 

99- 750 

100- 470 

100*175 

100*110 

100*142 

at div. ICO 
0 4 0,5 

niUscd. 

9 57,5 

at div. 101 

0 3 53 

missed. 

9 49 

by div. too 
5 57.0 

by div. 101 

5 56.0 

178,465 

* 58,5 

1 58,0 

6x1 

l’o«. 

86-94 

117-50 

8s-eo 

115-60 

102*120 

101*956 

102 * ICO 

101-555 

101-515 

102*530 

Ut iliv. 102 

0 55»5 

>5 58,5 

18 51,5 

nt div. 104 
0 15 5 

>5 50,5 
19 0 

by div. 101 
5 s6.'> 

by div. 104 
5 57.0 

178,151 

1 58,0 

* 58.S 

622 

Nog. 

115-60 

85- 16 
114-00 

86- 50 

100-580 

99-580 

100*250 

99-980 

99-915 

99947 

Ut dir. 98 
0 22 2 

H 44 »S 
27 59 

at div. too 
0 11 54,5 

*4 S*,S 
*7 50,5 

by div. 98 
5 57,0 

by div. too 
5 56.0 

>78,015 

* 58,5 

1 58,0 

.’»lay S 
T«6 o"58 
13-19-550 

Continued. 

615 

PO8. 

97-00 
109-10 
97 '71 
108-50 

103*100 

103*460 

103*110 

105-180 

105-185 

105-181 

ul div. 101 
7 1 1 10 

>4 39 
17 6 

nt div. 104 
7 " 38,5 

14 19 

>7 17 

by div. 101 

5 46,0 

by div. 104 
5 48.5 

1 75,80 > 

1 53,00 

* S 4,*5 

614 

Nog. 

108-50 

93 ‘ 9 S 

107-44 

94-70 

101*225 

100*695 

101*070 

100-960 

100-881 

100*921 

at div. too 
7 10 14,5 

15 19 

16 II 

at div. 102 
7 20 9 

13 56 
*5 S 3 

by div. too 
5 46,5 

by div. toi 
5 44.0 

i 

, \ 
171-675 I 

i 

» S 3, *5 

1 $2,00 

615 

Po». 

94- 70 
1 1 i-o 3 

95- 90 
110-11 

101-890 

105-490 

105-060 

103* 190 
103*275 

103*232 

at div. ici 
7 18 55 
3 * 3,5 

34 37 

ut (liv. 1C4 

7 19 7 

3 ' 49 
34 53 

by div. 101 

5 44,0 

by div. 104 
5 4 <i,o 

171,616 j 

1 

J 

1 51,0 

» 53.0 


12**’ SfihiEs continued. — 2*iiich Glass balls, with bifilar iron wire; distance = 415 inch. 


01*00 1 

’ ^ 101*700 1 

619 Po*. 105*380' 


.02-».c 

ii-i* I 


lOI'OOO 
. 00*390 1 
1C. C40I 


at dir. too 

at dir. 101 

7 37 S» 

7 37 39.5 

40 33 

40 46 

43 39 

43 *5 

at dir. 101 

at dir. 104 

7 46 »3 

7 4. 35 

49 3» 

49 >9 

5a 9 

51 11 

at dir. too 

at dir. 101 

7 55 *9 

7 55 * 

S» 3.5 

5* '5 

« ' 5.5 

« 0 53 

at dir. ici 

■t dir, 104 

« 8 5».S 

« 4 3 

« 57 

6 46 

9 3* 

9 50 

at dir. 100 

at dir. 101 

! II 45 

* .1 35 

*5 3* 

*5 4a 

>* 31.S 

18 £1 



5 45 »$ I *73»i5* 


» S3.S0I a 5».75 


a 53»o a 53,5 


hjr dir. 100 by dir. 101 


by dar. loi by dir. 104 

5 *5-< S 47.0 

a Sa,75 a 53,50 


by dir. 100 by dir. 101 

S 47 .< 5 4^ »o »73*47* 

a 53.75 a 53,00 


13“' SERiE».~2>inch Glass balls (loaded), with bifilar iron wire; distance ss *415 inch 


Mny 9 
B« 30*090 


98*00 jo,.,.o 1 ai dir. 101 | at dir. loi 

.o.-JL I '“■■♦‘’5 .0.-407 ‘S *’ I *5 >♦ 

9*” ioi*,6o *°*’+*® *7 49 I *7 57.5 



635 Poa. 



at dir. too 
10 31 44 


at dir. 101 at dir. 101 
10 37 33 10 37 41,5 

39 35.5 39 a^5 

4* »5 41 34,5 


* 57.0 


by dir. 101 
3 53,0 116,500 



at dir. too aidir. 101 bydir.ioo bydir.ioi 


at air. 100 ai air, loi 

I00'430 

.oc-,90 .00.97 ■° ♦’ ’’ *5 

.00-3,0 *5 *S i‘ 





at dir. 101 

at dir. 101 

10 49 19 

10 49 16 

51 11 

5* *3 

53 »» 

53 19.5 

at dir. 100 

at dir. lot 

10 55 16 

10 55 9 

57 9 

57 16 

59 *0 

59 3 


3 53.0 I ^ 116,500 

5‘.5 I ' S‘.S 


5..50 > 5‘.TS 



Digitized by Google 



















































































IS"" SsniES cont. — 2-inch G/ass balls (loaded), with bifilar iron wire; dist. = ^lo inch. Ivii 


1841 . 


No. 


Poiltton 
ot the 


Exlrcmr 

l)UUio«i» 

ubscrvctl 


1 3 rd M«An, 
2uU Moaq. or Keying 
' PoJni. ' 


ObfttTTOfl Time*. 


SN 


h m » 


h m • 


N 

for Mean 
KeMliug 
Pumt. 


CuQtinued. 


637 


63S 


639 


640 


Vos. 


95*20 

107*12 

95-80 

106-70 


101-160 

101-460 

101-150 


101-310 

IOI- 35 S 


101-332 


at dir. )oo 
II O 58 

3 n 

4 5 '>S 


at dir. loa 
II I 11,5 

3 ° 

S S 


Nrg. 


106-70 
94-26 
106- 12 
94-68 


lCO-480 

>00-190 

IOO-4CO 


1 CO- 33 S 

100-295 


100-315 


at dir. too 
II 7 2,5 


* 55 
10 56 


at dir. 102 
II 6 50 

9 8 

10 43 


Po». 


94- 68 
107-70 

95- 20 
107-30 


101-190 

101-450 

101-250 


101-320 

101-350 


101-335 


at dir. too 
II 12 45 
14 58 
16 38 


at dir. 102 
II 12 57 

14 46 
16 50,5 


Nejr. 


107*30 

93*58 

106-80 

94-10 


100-440 
ICO- 190 
100-450 


100-315 
100- 320 


100-317 


at dir. ICO 
II 18 48 

20 41 
22 41 


at dir. 102 
II iS 37 
20 52 
22 29.5 


by dir. ico 

* 56.75 


by dir. 102 
5 53.5 

I 56,75 


116,750 


by dir. 100 
3 53.5 


•' 56,75 


by dir. 102 

1 53.0 


I 56.50 


116,711 


by dir. 100 

3 53.0 

1 56.50 


by dir. 102 

I 56,75 


116.667 


[ by dir. 100 

J _ 53 . 2 _ 

1 56,50 


by liiv. 102 

i-JJli 


I 56;25 


116,460 


641 


I’oa. 


94-10 

108-44 

94'72 

107-92 


101*270 

iot*5$o 

101*320 


101*42; 

101*450 


101*437 


lit die. ICO 
11 24 31 

26 44 
2S 24 


nt div. 102 
11 24 42 

26 33 

28 36 


by dir. 100 

, 3 53 , o_ 

I 56,5 


by dir. 102 

_3 54 .o_ 

I 5 /.o'* 


116,859 


642 


643 


T-58-83 

U«30-i6o 


644 


May 10 
T»S 9 'S 1 
15 = 30-200 


645 


646 


Soa. 


107-92 

93-20 

107-30 

93-61 


ICO- 560 
ico-250 
100-460 


•00-405 , CO-380 

ICO-3S5 i 


P08. 


93-62 

108-90 

94 ' 3 * 

108-40 


101-260 

101-640 

101-390 


101-450 

10I-51S 


Nag. 


108-40 

92- 70 
107-82 

93- 30 


100-550 
100-260 
ICO- 560 


at dir. 100 
II 30 35 
3 » * 7,5 
34 19 


at dir. 102 
II 30 24,5 
31 38 
34 »8 


by dir. ico 

_l_ 5 - 4 .?_ 

I 57,00 


by dir, 102 

3 53,5 


I 56.7s 


•• 6,953 


lOi*4S2 


(U div. 100 
II 36 19 
3* 31,5 

40 12 


at dir. 102 
II 36 29 
38 21 
40 23 


by dir. 100 


by div. 102 


3 53.0 


* 54.0 


• 56,5 


116,870 


• 57,0 


100-407 

ICO-410 


at dir. ico 
11 42 22 
44 14.S 
46 16,5 


at dir. 102 
II 42 12 

44 *4.5 

46 6 


by dir. ico 

3 54.5 

I 57,25 


P08. 


95-20 

103-40 

95 - 7 * 

105-00 


Nt-jf. 


io5*co 

94*00 

104-60 

94-40 


ICO- 300 
ICO-560 
lco-360 


ICO-430 

ICO-460 


99-500 

99-300 

99-500 


99-4CO 

99-400 


100-445 


at dir. ico 
10 6 0,5 

S 5 
9 SS 


at dir. loi 

10 6 8 

7 5 * 
10 3 


by dir. loo 
3 54.5 


• 57,2 5 


T 


99-400 


nt dir. 99 
to 12 3,5 

•3 55 
•5 59 


at dir. too 
10 II 56 
14 2 

•5 SI 


bydiT.99 


' 57,75 


by dir. 102 
3 54.0 


•17,199 


I 57,00 


by dir. 101 

3 55. 0 
• 57 i 50 


117,361 


by dir. ICO 

3 5 S.» 

• 57,50 


117,650 


647 


648 


Continued. 


P08. 


94-40 

106-40 

94-92 

106-10 


ICO-4C0 

iao-660 

10C-510 


ICO- 5 30 
100-585 


•00-557 


at dir, too 
•o 17 51,5 
missed. 

*• 45 


at dir. loi 
10 17 58 
miasod. 

*• 5*. 5 


by dir. 100 
3 53.5 


• 56.75 


by dir. loi 

' $7.25 


117,028 


Neg. 


106-10 

93-20 

105-64 

93'70 


99-650 

99-420 

99-670 


99 535 
99’545 


99-540 


nt div. 99 

10 s? 53 
miMed. 

*7 48.5 


at dir. ico 
10 13 47 
miued. 

17 42 


by dir. 99 

3 55. 5 
• 57,75 


by dir, too 

3 55.0 


• 17,615 


• 57,50 


Royal Jsritos. Sac. V<»l. XfV. 


Digitized by Google 


Iviii IS'** Serik 4 cont.— 2-mch Gltm balU (loaded), with hlfilar iron wire; dist. = *415 inch 



Digitized by Google 
































13* Series cont. — 2-inch Olast balls (loadwl), with bililar iron wire; (list. = ■416 inch. lut 


1841 . 


Podtkm 

«r thw 

Mmm*. 

Rstrenso 

f>l«Utoiu 

obwrrvd. 

In MeaA. 


3 rd 

Otxerrctl Thnra. 

3 N 

N 


r< 4 oi. 

h IB • 

li m • 

ID > 

B) ■ 

RrolinB 

Ftiim. 

CoBtinued. 



91*50 

100*740 

101*170 



Bt dir. 100 

at dir. ici 

bj dir. 100 

by dir. 101 

• 




109-9* 

100*955 

too'990 

11 40 43 

II 40 51,5 

3 54.5 






91-36 

100*880 

101*015 

41 50 

4 * 4 * 

54 . 5 _ 

117,150 




109*40 



44 37 i 5 

44 46 

■ S 7 .»s 

* 57, *5 



661 

N'«S- 

109*40 

90*90 

ioS‘68 

100*150 

99.790 

100*140 

99*970 

99.965 

99-967 

Bt dir. 98 
11 46 49.$ 
48 31 

Bt dir. 100 
II +6 +1,5 

+8 40 

bjr dir, 98 

3 S ».5 

by dir. too 

3 5 ‘.o 

118,004 




91*60 



50 +6 

50 37.5 

|»i 58.15 

1 58.00 





91*60 




Bt dir. loo 

Bt dir. 101 

bjiUr. ICO 

by dir. 101 



663 

Po $. 

110* t» 

to 1* 160 

101*060 

101*081 

11 51 33 

11 51 41 

3 55.0 

3 56,0 




91*40 


101*105 


54 4 ® 

54 3 » 

*17,77® 




109*50 




56 18 

5 * 37 

* 57.5 

I 58,0 





109*50 




Bt dir. 98 

at dir. too 

b3rdir.9g 

by dir. 100 



664. 

tlrg . 

90*91 

99*710 

99-965 

99*9 >5 

11 58 41 

II 58 35 

3 55*5 

1 5 5.0 





99 -S 65 


0 031 

117.511 




91*50 




» 3‘.5 

1 18 

* 57.75 

» 57.5® 





91*50 

100*850 

101*350 

101*010 



Bt dir. 100 

Bt dir. 101 

by dir. loo 

by dir. 101 



6^5 

Po*. 

110*10 

91*50 

lOI'lOO 

101*180 

101*140 

0 4 13 

6 31 

0 4 31.S 

6 11,5 

3 S«,o 

3 5 *.o 

1 18,000 




109*51 



8 19 

> 47.S 

1 58,0 

1 58,0 





109*51 

100*310 

99*860 

100*170 



Bt dir. ICO 

it dir. 101 

by dir. 100 

by dir. 101 


T — 6o" lo 

666 

N>g. 

91*10 

io8'6i 

100*085 

100*015 

100*050 

0 10 14 
11 11 

0 10 15,5 

11 19,5 

3 ss- 

3 55.0 

117.98s 

Ha 30*110 



91*71 



14 10 

*4 *0,5 

1 58,0 

* 57 , S 


Mir 11 



M' 4 * 

100*710 

101*000 



•t dir. 100 

at dir, jci 

by dir. ico 

by dir. 101 


r a6l*tj 

667 

Pot. 

106-9+ 

100*855 

ico’SSo 

10 3 0 

10 3 11,5 




8*30*110 


95-06 

100-810 

100*905 


5 9 

4 5 *. 5 


3 55,5 

117,470 




106*56 



* 54.5 

7 9 

» 57.»5 

* 57.75 





106*56 

99-910 

99*710 

100*030 



Bt dir. 98 

Bt dir, 100 

by dir. 98 

by dir. 100 



668 

N.J. 

93-16 
106* i6 

99*8 to 
99-S70 

99-8+0 

10 911 

10 47,5 

10 8 59,5 

to 59 

3 5‘.5 

1 SS.J_ 

* 17 , 79 ® 




9 J *90 



n 7»s 

12 55 

1 58,15 

• 37,75 





93*90 




Bt dir. too 

at dir. loi 

by dir. 100 

by dir. 102 



669 

Pol. 

107*70 

101*040 

100*910 

100*930 

10 14 51 

>® >5 3.5 



117,616 



94 ' 3 » 

100*840 

100*940 

17 0 

16 49 

3 55 .® 

_ 3 _ 55 ' 5 _ 




107*30 



18 47 

18 59 

* 57,50 

» 57,75 





107*30 




•t dir. 98 

Bt dir. 100 

by dir. 98 

by dir. too 



670 

Neg- 

9 »* 7 * 

io6'68 

99*730 

99-815 

W *35 

99*860 

10 It 3 
11 40,5 

10 10 51 
»» 5».5 

3 5.." 

3 55*5 

it?,?68 




93*10 




*4 59 

*4 47.5 

1 58,00 

* 57 . 7 $ 





93*10 




Bt dir. 100 

at dir. loi 

by dir. 100 

by dir. 101 



*71 

Pm. 

ioS'40 

101*060 

100*930 

100*935 

10 s6 43 

10 16 53 






93-71 

100*810 

100*940 

18 50 

iS 40 

1 55.® 

3 55.5 

117,617 




107*91 



30 3 « 

30 4*. 5 

» 57 , 5 ® 

* 57,75 





I 07 * 9 » 

ICC'060 



at dir. 98 

at dir. ico 

by dir. 98 

by dir. too 



671 

Nej. 

91*10 

99 * 75 ® 

99*905 

99*880 

to 31 51 

10 31 41,5 

1 56,5 


117,780 

Cootinaed. 


107*30 

99-960 

99 « 5 S 

34 3*»5 

34 4>.5 

3 55,5 



91*61 



3 ‘ 4*. 5 

3 * 38 

■ SMs 

* S 7»75 



Digitized by Google 




]x 


IS"* Series cont, — 2-inch Glass balls (loaded), wiili hifilnr iroti wire; dist. = '415 inch 


1841 . 

Ho. 

PoAltlon 
of Che 

Extreme 

ohwrred. 

IM Mean. 

2 n<l Mean. 

3 n) Mean, 

Oi>»crresl Time*. 

2 N 

N 

for Mean 
Ri^alinsr 
Point. 

Point. 

h m 

» 

h m 

a 

m a 

m a 

Cuutiouetl. 

673 

Pos. 

^i’6i 

ioS ‘94 

93x8 

io8‘jo 

100-7S0 

loriic 

100-S9C 

100*945 

lorooo 

100*972 

at Utr. ICO 
10 38 33,5 

40 41 
42 x8 

at div. 102 
10 38 43,5 
40 31 

42 38 

by div. ICO 

t 54.5 

by dir. I 02 
3 54 . 5 

« 

117,250 

> 57 .»S 

' 57 .i 5 

674 

Xrg. 

io8'5o 

91-70 

107-88 

100*100 

99*790 

100*040 

99945 

99 ' 9 >S 

99-930 

ut dit. 98 
10 44 42 
46 22 

at div. 
to 44 

46 

QQ 

33 

3 ' 

by dir. 98 
3 S*.o 

by dir. 100 
3 55.0 

117,518 

[ 



91*20 



48 

3 * 

4 » 

28 

1 58,0 

• 57.5 


675 

Pos. 

92*20 

109*4$ 

92*90 

109*00 

ioo*S40 

101*190 

100*950 

101*015 

101*070 

101*042 

at (lit-. 100 
10 50 23,5 
5 * 3 > 
54 'S'- 

ut div. 102 
10 50 32,5 
52 22 
54 iS 

by dir. ico 
3 55.0 

by div. 102 
3 55.5 

117,630 

' 57.50 

* 57*75 

676 

Ncg. 

109-00 

91-40 

108-30 

91-90 

100*200 

99*850 

100*100 

100*025 

99*975 

100*000 

at die. 98 

10 56 32 

58 12 

11 0 28 

at dir. ico 
to 36 23,5 
5$ 21 
II 0 19 

by dir. 98 
3 56.0 

by dir. 100 
3 55.5 

H 7.750 

1 58,00 

< 57,75 

677 


91*90 

109*90 

92*60 

109*40 

100*900 

101*250 

lorooo 

101*075 

101*125 

101*100 

at dir. loo 
II 2 14 

4 21 
6 8,5 

at dir. iC2 
II 2 22,5 

4 '*.5 

6 18 

by div. too 

1 57 r »5 

by div. 102 

' 57.75 

H 7 . 5»5 




109-40 




at dir. loo 

at dir. 102 

by div. ICO 

by div. 102 





91*12 


1C0-C85 


1 1 $ 

*4 

It 8 

5»5 





678 

Nfg. 

108-70 

99*910 

100*200 

100*055 

100*070 

10 

1 1 

10 

>9 


3 54.5 

" 7 , 49 ' 




91-70 




12 

9 

12 

0 

> 57.50 

> 57.15 





91-70 

101*000 



at div. ICO 

at div. 102 

by div. ICO 

by div. 102 





1 10*30 


101*175 


1 I 14 

3 >S 

11 14 

12 





6-9 

Poi. 

91-40 

101*350 

101*060 

101*205 

101*190 

16 

1 1 

16 

3 

3 54.. 5 

5 55.0 

" 7,399 




109*72 



17 

5 * 

iS 

7 

1 57.15 

' 57,50 





109-71 

100*210 1 


tit div. ICO 

at di\*. 102 

by div. ICO 

by div. 102 





90*90 

100*000 

100*155 

100*152 

1 1 20 

4 

1 1 19 

56 




1 «r& 0 * 4 $ 



iC9‘to 

100*300 

ico’150 


22 

0 

22 

9 

3 55.0 

3 55,0 

117,500 

1 



91-50 



=3 

59 

»3 

5 « 

« 57.5 

> 57,5 



14"' Series. — 2-inch Ivory balls, with bifilar iron wire; distance = ‘415 inch. 


.May 13 
T«6 o'$5 
15 “ 3 o* 3 $o 

ContinuiHi. 

i 

i 

1 

I»o». 

ICO'CO 

101-54 

100*15 

101*36 

too-770 

lcc-845 

ico -755 

ICO- 807 
1CO-8CO 

100-S03 

The arc too 

umaU for 

oliM^rviog 

the time. 

i 

682 

XOR. 

101-36 

96- 80 
100-98 

97- 08 

99-080 

98- 890 

99- 030 

98-985 

98-960 

98-972 

at dir. 98 
10 3 22 

5 9 

8 $0 

at div. 99 
10 3 0 

5 3 > 

8 4 

by div. 98 

5 8.0 

2 34,0' 

by dir .99 

_5 4.0 

2 32,0 

1 

i 

132,056 1 

683 

1*0*. 

97-08 

IC4-00 

97-So 

IC3-46 

100-540 

100-90S 

ico-630 

100*720 

100*765 

100*742 

at dir. lOO 
10 10 37 

•3 3 * 
•S 39 

at dir. 101 
10 10 51 

13 16 

•5 57 

br div. 100 
2 31,0 

by dir. toi 

5 

V ~h,o~ 

152.484 


Continumi. 


H**" Series continued. — 2 -incli Ivory balls, with bifilar iron wire ; distance = '415 inch 


Ixi 



No. 

Portion 

Rxuvme 



3 nl Mmui, 

OI>»«r»rd Tim«. 

a N 

X i 

fur Meun { 

1841 . 

of ttlO 




or Rv«(lng 
Poliil. 

h m • 

h m a 

m a 

tn » 

K<f«un)( 1 
Folm. j 

I Continued. 



103*46 

99* 1 80 
98*720 
99*020 



at dir. 98 

at dir. 99 

hy div. 98 

by div. 99 

• 1 


684 

Nog. 

94*90 

ioi*54 

98*950 

98*870 

98*910 

10 18 44 

20 53 

to l8 32,5 
21 6 

S 7.0 

_i_ 4.5 

>54.363 




9 S' 50 



*3 5 * 

»3 37 

4 33.50 

2 32,25 

1 


68; 

Po«. 

95 SO 
105*30 
96*40 

100*400 

ico'$$o 

ICO'440 

100*625 

100*645 

100*635 

ut div. 100 
10 26 10,5 

28 58 

at div. 101 
10 26 21 
28 47 

by div. 100 

5 4,5 

by div. 101 
5 b,o 

154.745 




104*48 



3 » >5 

31 27 

4 34.45 

4 33.00 


! 



104*48 

99*060 



at dir. 9$ 

at div. 99 

by div. 98 

by div. 99 


1 

1 

686 

N>g. 

93 ' 6 + 

103*30 

98*470 

98*850 

98*765 

98*660 

98*712 

10 34 10 

36 27 

10 34 0,5 

36 37.5 

5 5.0 

5 .. 3 : 1 - 

151,966 

1 



94*40 



39 *5 

39 4 

* 34.50 

* 31.75 





94*40 

100*100 



M div. 100 

ut div. tot 

by div. ICO 

by div. 101 



687 

Po». 

105*80 

95*46 

100*630 

100*365 

100*380 

100*372 

10 41 43 
mis^d. 

10 41 51 

mi^aed. 

5 5.5 

5 8,0 

> 53.415 




104*80 




46 48,5 

46 59 

4 3 *. 7 S 

2 34,00 





104*80 

98*750 



at dir. 98 

nt div. 99 

l>v div. 98 

by div. 99 


. r-6o-85 

688 

N<*g. 

92*70 

103*52 

98*110 

98*500 

98*430 

98*305 

98*367 

10 49 35 

5* 0.5 

to 49 27 
5 * 9 

5 5.5 

5 3.5 

>54.383 

U>I 30*380 



9 3 *48 



54 40,5 

54 30.S 

4 3 *. 7 S 

4 3 >. 7 S 


Mut 14 
|T-6o*65 
! IJ = 30*424 

689 

Po«. 

94*60 

104*70 

95*84 

99*650 

ICO‘270 

99*960 

ico*c95 

100*027 

at dir. 100 
6 22 9 

44 45 

at div. 101 
6 22 19 

24 32 

by div. ICO 
5 3-0 

by div. 101 

5 5.0 

■51.547 

I 



i04*oc 




26 12 

26 24 

4 31 . 5 

4 34.S 





104*00 

98*660 



at dir. 98 

ut dir. 99 

by div. 98 

by div. 99 



690 

Nog. 

103’to 

98*210 

98*800 

9*'435 

98*505 

98*470 

6 29 54 

miaited. 

6 29 45 
niiraed. 

5 6.0 

5 4.0 

>54.530 




94 50 


35 0 

34 49 

»' '33.0 

2 32,0 



691 

Po>. 

9 +' 50 
105*74 
95*70 

100*120 

100*720 

100*310 

100*420 

100*515 

100*467 

at div. too 
6 37 29 

40 1 1 

at div. tot 
6 37 38 
40 1 

by div. too 
5 

by div. to I 
S 4.0 

>51.467 1 




104*92 



42 31 

42 42 

3 3 '.o 

3 3».o 

1 

i 




104*92 

99*120 

98*510 

99*000 



at div. 98 

Ut div. 99 

by dir. 98 

by div, 99 



692 

Ncg. 

93 ' 3 » 

103*70 

98*81; 

9 *' 7 SS 

98 785 

6 45 22 

miaaed. 

6 45 « 3 .S 
niiascd. 

5 6.rt 

5 4.0 

>52.215 




94*30 



50 28 

5 ° * 7.5 

3 33.0 

3 34.0 



693 

Pm. 

94*30 

ic6*i6 

95 ' 5 * 

100*230 

100*870 

100*400 

100*550 

100*635 

100*592 

at div. 100 
6 52 52 

55 35.5 

at div. lot 
6 S 3 0.5 
55 46 

by dir. ico 
$ 3|0 

by div. 101 
5 4.5 

151.944 




105*22 



57 55 

5 * 5 

4 3 '. 50 

4 54,45 





105*22 

99*210 

98*560 

99*020 



at div. 98 

Ut dir. 99 

by div. 98 

by div. 99 



694 

Nog. 

93*20 

103*92 

98*885 

98*790 

98*837 

7 0 46.5 

3 3 

7 0 38 

3 » 4 ,S 

5 4.5 

5 3.0 

>51,622 




94*12 



5 5 ' 

5 4 ‘ 

3 34.45 

3 3 >. 5 o 





94*12 

100*220 



at div. ICO 

at div. 101 

by div. ICO 

by div. 10 1 



695 

Po». 

106*32 

95 ' 3 * 

100*850 
ICO* 340 

100*535 

100*595 

100*565 

7815 
to 57 

7 8 23 

10 48,3 

S 3.0 

5 5.0 

152,065 

Continard. 



105*30 



.3 18 

13 28 

4 3'. 5 

4 3 ».S 



Ixii H* Series coutinucd. — 2'inch Ivory bnlls, with bifilar iro» wire; distance as *415 inch. 


Poritfcn 
cf «Im 
Mmm. 

Kitntms 

ltkrtiuu«M 

IM Mmr 

Sntf M4Nkn. 

Snl M«ui, 

Obtrrred *nmM. 

.. 

2 N 

N 

for M«an 

IVjJii*. ■ 


h IB I 

m ■ 

„ . 

R«rttn« 

l-alnt. 


105-30 

99*100 

98450 

93-950 



•t dir. 98 

at dir. 99 

b V div. 98 

b3rdi>.99 

. 


9i*90 

104-00 

9*-77S 

98*700 

9»-737 

7 i6 6 
18 26 

7 '5 5» 

18 35 

5 5.0 

5 3.0 

'3'.7*S 


9 yr > 



21 11 

21 I 

» 3».5 

» 3*.5 



9r9» 

too* 140 
100*765 



at dir. ico 

at div. 101 

bjdiv. too 

bjdiv. 10 1 


Pofl. 

106*38 

»S'S 

100*452 
too- 505 

100-471 

7 >3 3‘.S 
26 17 

7 ^3 44,5 
26 8,5 

5 1.5 

5 5.5 

152,228 


105*34 




28 40 

28 50 

» 3*,75 

» 3».75 



105-34 

99'oio 

98*360 

98*880 



at dir. 98 

at dir. 99 

bj div. 98 

by dir. 99 


N.*. 

92-70 

104*02 

98*690 

98*620 

9«-655 

7 3* *7*5 
33 4* 

7 3> 19*5 
33 5^»S 

5 5.0 

5 3.5 

152,009 


93' 74 



36 31.5 

36 23 

2 32,50 

» 3».75 



7 39 o 
♦* 40 
44 4 



at dtr. 

101 

7 39 

8 

41 

3> 

44 

*3,5 


58 57 

11 t 32 


•t diT. 

»» 4 3 

6 47,5 
9 to 


Nog. 

107-40 

89-50 

to6’oo 

90*72 

Poa. 

90*72 

108*30 

92*28 

107*20 


9»'4S» , 

97-750 S!'”” 

,*•360 »*°S5 




at tUv. 99 

by dir. 98 

7 4. 41 


49 »» 

$ 5.5 

51 46 

a 3»,75 

at div. tot 

by dir. too 

7 54 3* 


miaavd. 

5 4.0 

59 37 

a 32,0 

at dir. 99 

by dir. 98 

8 2 5 


4 43 

5 5.5 

7 9 

a 3»,75 

at div. tot 

by dir. too 

10 48 44 


5* 9 

5 7,5 

S3 5» 

a 33.75 

at dtr. 99 

by dir. 98 

to 56 19,5 


59 a 

5 7.5 

ti 1 26 

a 31.75 

at div. too 


" 4 8.5 


6 41 


9 '*.5 

■bb 

at dir. 99 

brdir.98 

11 II 48 


*4 3a.5 

5 8.0 

16 35 

a 34.0 

at dir. ico 

by dir. 99 

It 19 39 


»» *3,5 

5 7.0 

*4 47 

a 33.5 



bj div. 99 

_J ?-5 '53.701 





Digitized by Google 



















































































H**" Series continued. — 2-incb Ivory balls, with bifilar iron wire; distance = ’41.5 inch. Ixiii 


1841 . 

Hi }. 

PoriUoD 
of tho 

Kxtrrme 

I>lvi«loa» 

observed. 

ltd M« 7 An. 

2 nd M««n. 

$rd Mmui, 
or ItvMtoi 
Point. 

Ob«ciTcd Tintoi. 

»N * 

N 

fnr Mean 
Rv»tintf 
Puim. 

It m » 

It m 9 

m a 

m a 

Coutinufil. 
! T ^ 6c*47 

1 H — 30 - 4 C 0 
1 

708 

N»g. 

107*20 

89-90 

105-92 

91-08 

98-550 

97- 910 

98- 500 

9S-230 

9S-205 

98*217 

at div. 98 
11 27 25 

»9 56.5 
3 * 34 

at dir. 99 
I'l 27 19 

30 3.5 

3 » » 7 .S 

by div. 98 
5 9,0 

by div. 99 

5 S .5 

154.446 1 

* 34.50 

» 34,*5 

709 

Poa. 

91- 0S 
iog-34 

92- 4.2 
107-30 

99-710 

100-380 

99-860 

100*045 

100*120 

100-082 

at dir, ico 
” 35 9.5 

37 45.5 
40 17.5 

at div, 10 1 

'» 35 »5 
37 39.5 
40 24 

by dir. 100 
5 8,0 

by dir. loi 
i 9.0 

! 

j 

1 

I 

154,041 j 

2 34,0 

* 34.5 

710 

Ncg . 

107-30 

90'CO 

io6*c6 

91*08 

98-650 

9S-030 

9S-570 

98-340 

98-300 

98-320 

at div. 98 
II 42 58 

45 »*.5 
48 7 

at dir. 99 
11 42 52 

45 35 
48 0 

by div. 98 

5 9-0 

by dir. 99 
5 8,0 

>54.340. 

* 34,5 

* 34.0 

1 Mhv 15 
I T » 59’*7 
1 U«i 3 O- 1 J 0 

Contiuuad. 

7 >i 

Poa. 

9 S’H 

101-74 

95-76 

101*10 

98-440 

98-750 

98-430 

9 *- 59 S 
98- 590 

98-592 

at div. 98 
9 43 48 
miafifd. 
4S 53 

at div. 99 
9 44 3.5 

miaiMl. 

49 >0 

by div. 98 
5 5.0 

by div. 99 
5 8,5 

>53.536 

2 32,50 

* 34,»5 

712 

Ncg. 

101*10 

92*60 

100*10 

93-30 

96-850 

96-350 

96-700 

96-600 

96-525 

96-562 

at dir. 96 
9 S> 5 » 
54 la 
57 0 

at dir, 97 
9 51 40 

54 »5 
56 45 

bv div. 96 
S 

by div. 97 
5 5.0 

1 

>53 , >57 1 
! 

» 34.0 

* 3»,5 

7 >J 

Po«. 

93- 30 
102-92 

94- 32 
I02-2S 

98-110 

98-620 

98-300 

98-365 

98-460 

98-412 

at div. 9$ 

9 59 ^ 7 ,S 

miaaiHl. 

10 4 32,5 

at div. 99 

9 59 38 

iniauHl. 

10 4 45 

by dir. 98 

5 5.0 

by div. 9^ 
S 7*0 

1 

! 

152,912 i 

» 3*.5 

* 33.5 

7>4 

Nog. 

102-28 

91- 52 
101-42 

92- 60 

96-900 

96*470 

97*010 

96*685 

96-740 

96-712 

at dir, 96 
10 7 24 

miased. 
11 34 

at dir. 97 
to 7 15 

■niiMd. 
12 23 

by div. 96 
5 

by div. 97 
5 8,0 

i 54.*88 I 

1 

* 35,0 

» 34,0 

7'5 

Poa. 

92*60 

104*18 

93-98 

103-36 

98-390 

99*080 

98*670 

9«*735 

9®‘®75 

98-S05 

at div. 98 
10 15 0 

>7 49 
20 6 

at dir. 99 
10 15 9 

>7 39 
20 16,5 

by dir. 98 
5 6,0 

by div. ^9 
5 79 $ 

! 

>53.604 ; 

2 33, CO 

* 33,75 

1 

716 

Neg. 

103-36 

91- 14 
>02*32 

92- 32 

97-250 

96- 730 

97- 320 

96*990 

97*025 

97-007 

at div, 97 
to 22 54 

25 27 
28 3 

at div. 98 
io 22 46 
25 36 

*7 53.5 

by div. 97 

s 9.0 

by div, 98 
5 7 J 

> 54,496 

* 34,50 

* 33.75 

7<7 

Poa. 

92-32 

105-00 

93 ' 5 * 
104- 14 

98- 660 

99- 290 
98-860 

9 *' 97 S 

99-075 

99-025 

at div. 99 
10 30 40 

33 > 5.5 
35 4 * 

at dir. 100 
to 30 48 
33 7 

35 57,5 

by div. 99 
5 8,0 

by div. too 

5 9,5 

154,019 

2 34,00 

* 34.75 

718 

Nog. 

104*14 

90*96 

102*94 

91*92 

97-550 

96- 950 

97- 430 

97-250 

97-190 

97*220 

at dir. 97 
10 38 30 
4 « 0,5 

43 38.5 

at dir. 98 
10 38 22,5 
41 8 

43 * 9,5 

by div. 97 

5 8.5 

by div. 98 
5 7.0 

>54.085 ; 

* 34 ,* 5 

* 33.50 

7«9 

Poa. 

91-92 

105-52 

93' '4 
IC4-64 

98- 720 

99- 330 
98*890 

99*015 

99*110 

99-067 

nt div. 99 
10 46 15 

48 32 
5 ' » 3 .S 

at dir. too 
10 46 22,5 
48 44 
5 « 3»,5 

by dir. 99 
5 8,5 

by div. ICO 
S 10.0 

1 

•54,300 : 

1 

* 34 ,*S 

* 35.00 


Ixiv 14“' Series continued. — 2-inch Ivory balls, with bifilar iron wire; distance = •415 inch 


1841 . 

• 

No. 

tn 1 
1 

Kxtremc 

bivbionn 

obnervcii. 

l«t Mckti. 

2 n.l Mean. 

3 rU Mru). 
or Kestin^ 
I’oim. 

Oh*crrcd 


N 

for Moan 

h m * 

h m « 

m • 

m s 

Kv*ting 

PoiMl, 

1 Continued. 


Nog. 

104-64 

50-50 

103-50 

97-570 

97-oco 

97-500 

97-285 

97-150 

97-167 

uc div. 97 
■0 54 6 

56 36 

at dir. 98 
to 53 59 
56 44 

by div. 97 
5 >< 5.0 

by dir. 98 
5 8.5 

• 

154,800 

i 



91-50 



59 16 

59 7.5 

2 35,00 

* 34,»5 



■it 

Pos. 

91-50 
106- 18 
91-78 

98 ’840 
99*480 
99*040 

99-160 

99-160 

99*210 

at dir. 99 

11 1 49.5 

4 * 7.5 

at dir. ICO 
11 >56 

4 10 

by div. 99 

5 *>i_ 

by dir. too 
5 10,0 

154,407 




105-30 



6 58 

7 6 

» 34.* 5 

* 35.00 



711 

Nog. 

105-30 
90- so 
104-14 

97-750 

97-170 

97-630 

97-460 

97-400 

97-430 

at div. 97 
II 9 41 
12 to 

at div, 98 

" 9 35 

11 17 

by div. 97 
5 lo.o 

by div. 98 
5 9.0 

154,785 




91'IZ 



'4 51 

14 44 

* 35.0 

* 34,5 



713 

P 09 . 

91*12 

106*70 

9S-38 

98- 910 

99- 540 
99-010 

99-125 

99-180 

99-152 

at dir. 99 
■I 17 15 

*0 4.5 

ut dir, too 
II 17 3 * 

19 5 * 

br div. 99 
5 *0,0 

by dir. too 
5 10,5 

155,063 




105-66 



*1 35 

1* 4 *. 5 

2 35.00 

* 35,*5 


1 

! 

7 M 

Nog. 

105-66 

S9-S0 

104-SO 

97-730 

97-000 

97-410 

97-365 

97-105 

97-185 

at dir. 97 

II *5 18.S 
17 51 

at div, 98 
■I IS 12,5 

*7 57 

by div. 97 
5 ic.o 

by div. 98 
S 9,0 

154,85s 




9o-6s 



30 *».5 

30 21,5 

1 35,0 

* 34,5 



. 

7*5 

Po». 

90- 61 
■06-90 

91- 88 
105-gs 

98- 760 

99- 390 
98-850 

99*075 

99* 120 

99*097 

at div. 99 

1 ' 33 S 
miasrd. 
3« 16 

at dir. ICO 

11 33 11 

miiiard. 

3 * *3 

by dir, 99 
_S_ ICO 

' * '35.S 

by div. too 
■ 1 36,0 

155.54S 

T = 6o'3i 
j U = 30'iO4 

716 

Nog. 

105-81 

89-30 

IC4-54 

97-560 

96- 910 

97- 470 

97*340 

97*195 

97-117 

lit dir. 97 
11 40 58 
43 3 « 

at diT. 98 
■ I 40 51 

43 37 

by div. 97 

5 '*>o_ 

bv dtv,9S 
5 *>.o 

155,89* 



90-40 



46 10 

1 

46 3 

1 36,0 

3 35.5 


! 

15“* Series. — 2-inch Ivory balls 

, with bifilar iron wire; distance = *415 inch. 


Mny 31 
T- 6*37 

U — 30‘070 

7 S 7 

Pos. 

96 50 
io8-is 
97-7S 

■01-310 

101-910 

ici-460 

■01-615 

ios-690 

■01-651 

at div. 102 
5 36 6 

at div. 103 

5 *6 14.S 

niKsati. 

by dir. lot 
5 6,0 

by dir. 103 
5 8.5 

153.815 




107*20 



31 1* 

31 *3 

* 33.00 

* 34.*5 



718 

Nog. 

107-10 

95-n 

106-00 

■01-160 

100- 560 

101- 150 

100-860 

■00-905 

10C-S81 

at div. ICO 
5 34 5 

36 * 3.5 

at div. lot 

5 33 56,5 
36 3 *.S 

by dir. 100 
5 9.0 

by dir. joi 

153.839 




96-50 



39 14 

39 4 

* 34,50 

» 33.75 


\ 

719 

Poo. 

96- 50 
108-40 

97- 70 

■01-450 

105-050 

■01-600 

101-750 

■01-815 

102*787 

at dir. loi 
5 4 ' 4 ' 
44 *9 

at div. 103 
5 41 49.5 
44 *0 

by div. 101 
5 5.0 

br div. 103 

153,090 




107-50 



46 46 

46 56 

* 3 *. 5 » 

1 33.15 


i 

1 

1 ConlinuiHl. 

73 “ 

Nog. 

107-50 

95-18 

106-30 

101*340 

100*740 

101*260 

i 

101*040 

loroco 

■ 01-010 

at div. toi 

5 49 3 * 
miaat-d. 

at div. ici 

5 49 *3 
miaanl. 

by dir. loi 
5 7,5 

by dir, toi 
5 6.0 

' 53.735 



96*22 



54 39.5 ) 54 *9 

* 33.75 

* 33,00 



15*^ Sehier continued.^ — 2^nch Ivtyry balls, with bifilar iron wire; distance = *415 iueb. Ixv 


1841 . 

Mo. 

rooUMt 

of (tM> 

KvtrtHM 

hlrlfikvM 

otlMTVOd. 

lit Mem. 

tnd MMtn. 

9 rd Mmuu 

Obwn cil TliDM. 

tM . 

M 

fiir Mmo 
S eelini 
Point. 

Pala*. 

b m • 

b ai a 

m a 

m a 

Coouau«d. 

CoDtinued. 

7 V 

Pm. 

96*11 

97-68 

107*90 

101*570 

103*300 

101*790 

101*935 1 

1 102'990 

103*045 

•t (JlT. 102 

5 57 *.5 

59 59 

6 2 13 

at dir, 103 

5 57 t «»5 
59 50 

6 213 

bj div. 102 

5 4.5 

» 3 ».»S 

by div. 103 

... 5 _ 6 . 5 _ 

» 33.*5 

• 

153,141 

731 

Nee- 

107*90 

9 <*»o 

106*50 

96-30 

101*550 

100*850 

tOl‘400 

lOI'lOO 1 , 

101*162 

101*115 

■( div. 101 
6 5 3 

7 34 
10 10,5 

at div. 102 
* 4 55.5 

7 43 
to 1 

bjr div. 101 

_5 7-5 

» 33.75 

by div. 102 
-1 

» 3*.75 

153.5S8 

ni 

I'OB. 

96-30 

109*06 

97*64 

io8*co 

102*680 

103*350 

101*810 

103*015 

103*085 

103*050 

at <tiT. 1C3 
6 12 46, 5 

15 11 
>7 53 

at div, 104 
6 ** 54.5 
»S >3 
18 3 

bjdiv. 103 

-S. 

* 33.*5 

by dir. 104 
* ' 34>*5 

*S 3 . 3 «> 

734 

N»g. 

loS’CO 

9$*»4 

106*51 

96*10 

101*570 

100*830 

101*360 

101*200 

101*095 

101*147 

•1 dir. 101 
6 10 33 
*3 4 

»s 40.5 

at dir. 101 jbydiv. toi 

6 20 25 1 

*3 *3 1 J 7,5 

*5 3 * j » 33.75 

by div. 102 

5 6,0 

» 33 . 0 " 

1 

153,640 

735 

Pos. 

96*10 

109*00 

97*60 

107*90 

101*600 

103*300 

101 * 75 © 

IOt’950 

103*025 

102*987 

•1 div. 102 
6 z8 10 
31 0 

33 * 5.5 

at dir. 103 
6 28 17,5 

30 51 
33 *5 

by div. 102 

_5 5.5 

» 3 *. 7 S 

by div. 103 

^5 7,,5 

» 33V75 

* 53,737 

7 j 6 


107*90 

95*11 

106*42 

96’iz 

101*510 

100*770 

iot'310 

101*140 

101*045 

101*092 

at dir. 101 

6 3 « ♦ 

38 3* 
4 ' '>.5 

at div. 102 
‘ 35 5‘.5 
3 » 45 
41 » 

bvdiv. 101 

5 7 . 5 . 

* 33.75 

by div, 102 

5 5.5 

* 3*.75 

' 53 .* 5 « 

737 

POft. 

96*12 

108*90 

97*55 

107*80 

101*560 

103*215 

101*675 

102*892 

101*950 

102*921 

ai dir. 102 
6 4 J 4 » 
46 VfS 
48 47,5 

at div. 103 
6 43 so 
46 »3 

4 * 57 

by div. 102 

_5 5.5 

* 3 *. 7 S 

by div. 103 

5 7.0 

» 33.50 

■ 53 fH' 

73 « 

Keg . 

107*80 

95*10 

106*40 

96*16 

101*450 

100*750 

101*280 

101*100 

101*015 

101*057 

at div. 101 

6 SI 3 * 
S 4 9 
5 * 41 

at div. 102 
0 51 28,5 
54 *8 
s‘ 33.5 

by div. 101 

. 5 _ 7.0 

* 33.5 

by div. 102 

. 5 5.0 

» 3*.5 

* 5 Sv 443 

739 

Pot. 

96*16 

108*80 

97 * 5 > 

107*70 

102*480 

103*160 

101*610 

102*810 

101*885 

102*851 

at div. ici 

6 59 15 

7 > S 3»5 
4 *0 

at div. 103 

6 59 **.5 

7 * 44.5 
4 * 9.5 

by div. 102 

5 5.0 

* 3*.5 

by div. 103 

-J- 7.0 
» 33.5 

* 53 , 35 * 

740 

N«g. 

107*70 

95*11 

106*36 

96*10 

101*410 

100*740 

ioi’i8o 

101*075 

101*010 

101*042 

at div. 101 
7 7 8 

9 40 
12 15 

at div. 102 
770 
9 49 

** 5.5 

by div. 101 
. 5 7,0 

* 33.50 

by div. IC2 

5 5.5 

» 3*.75 

> 53 . 4‘9 

74 * 

Pot. 

96*10 

io8‘8S 

97*50 

107*50 

101*540 

103*190 

102*500 

iol'865 

102*845 

102*855 

at div. 102 
7 14 46 
*7 34 
19 51 

at div. 103 
7 *4 53.5 
17 36 
20 0,5 

hydiv. 102 

5 5 .® 

» 3*.5 

by div. 103 
_5 7 jO_ 

a 13-5 

* 53.355 

74 * 

N«p. 

107*50 
95' »4 
106*31 
96*10 

101*310 

100*730 

101*260 

101*015 

100*995 

101*010 

at div. lot 
7 22 40 
»5 >*.5 
»7 46.S 

at dir. 102 
7 ** 3 * 
25 11 
*7 37 

by div. lot 
* 33.»5 

by div. 102 

-5 _ 5 .^ 

2 31,50 

*S 3.*40 
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Ixvi Id**" Sbbies continued. — 2-inch Ivory IjalU, with bihlar irojrwirc; distance — '415 inch. 


1841. 

No. 

PodUno 
of Ult 

fl1n~T~ 

Emnime 

DtTldnn* 

ntuorrod. 

id .Mvao- 

1ml Meaa. 

3nS Mmo. 
wr KMUng 
P«UH- 

OUtrvpil 

s.S 

N 

fbr M«an 
biMUQB 
Pulni. 

b m • 

h m a 

m a 

- . 

C^ootiou«d. 

T»68'9i 
B — 30‘oSo 

?4J 

Pc*. 

96*20 

108*80 

97-5* 

107*70 

101*500 

103*190 

toi'640 

lo»-i45 

102*915 

102*880 

at div. 102 
7 30 '7.5 

cntAMd. 

35 22 

at dir. 103 
7 30 »S»5 
oiiaaed. 

35 3* 

bjdiv. 102 
• » 3»*»5 

by dir. 103 

5 6,5 

» 33**5 

*53.*3o 

744 

N»g. 

107*70 

95*20 

106*40 

96-30 

101*450 

100*800 

101*350 

101*125 

101*075 

101*100 

•t dlT. 101 
7 5* *» 
40 43 
43 *7 

at dir. 102 
7 3* 3 

40 52 
43 7*5 

by dir. lot 

by div. 102 
5 4.5 

»5*.9*$ 

2 33,00 

* 3».»5 

745 

Po*. 

96-30 

108-90 

97*70 

107*92 

102*600 

103*300 

102*810 

102*950 

103*055 

103*002 

•I dir. 103 
7 4$ 5$ 
48 28 
5* 0*5 

at dir. 104 
7 46 3 

48 20 
51 10 

by dir. 103 

5 f.5 

» 3»*75 

by div. 104 
5 7.0 

» 31*50 

<S*.75> 



107*91 

95*00 

106*30 

96*26 

101*460 

100*650 

101*280 

101*055 

100*965 

101*010 

■t dlT. toi 

7 53 4* 
56 **.5 
5» 4‘ 

at dir. 102 
7 S3 34 
56 >*,5 
5* 3» 

by dir. toi 

5 4.0 

2 32,0 

by div. 102 

_5 ^o_ 

2 31,0 

I5'.990 

747 

Po*. 

96*16 

108*90 

97*68 

107*90 

102*580 

103*290 

102*790 

102*935 

103*040 

102*987 

at dir. 102 
8 1 16 

4 695 

6 20 

at dir. 103 
8 1 24 

5 5* 

<> 79.5 

by div. 102 

_5 4*0 

2 32,00 

by dir. 103 

S 5.5 

» 3**75 

*5*.740 



107*90 

95*30 

106*21 

9654 

IOX'600 

100*760 

101*380 

loi'iSo 

101*070 

101*125 

at dir. 101 
8 9 15 

*» 44 
14 20 

at dir. 102 
g 9 6,s 

“ S3 
14 10 

by dir. 101 

„5 „ 5-0 

2 32,50 

by div. 102 

C 3*5 
» 3>*75 

H 

1 Jim« 1 

• T-68-S3 
B^]o*xi6 

CoQtiikutHl. 

749 

Poa. 

94-«o 

108*91 

96*10 

107*80 

101*860 

102*560 

102*000 

102*110 

102*280 

102*245 

at dir. 102 
9 S« 59 

miaaed. 

<0 4 7»5 

at dir. 103 
9 59 6 

miaaed. 
10 4 16 

by dir. 102 

s 

» 34.15 

by dir. 103 

5 1O4O 
1 35.00 

154.434 

750 

K«y. 

107*80 

93'6 o 

106*41 

94-6* 

100*700 

100*010 

100*550 

100*355 

100*280 

100*317 

at dir. too 
10 6 51 

9 20 
12 0,5 

at dir, 101 
10 6 44 

9 28 
II s» 

by dir. 100 

-S 

* 34*75 

by dir. 101 

5 6,0 

2 34,00 

'54.51* 

75* 

Po*. 

94-6S 

109*00 

96*11 

107*98 

101*840 

102*560 

102*050 

102*200 

102*305 

102*252 

at dir. 102 
*0 14 34*5 
*7 *3 
*9 4»i5 

at dir. 103 
10 14 41,5 

17 StS 
19 $i 

by dir. J02 

5 **o 

2 34,00 

by dir. 103 

5 9-5 

» 34*75 

■S4i'*9 

75* 

N.g. 

107*98 

93- 66 
106*60 

94- go 

I00*$20 

100*130 

100*700 

100*475 

100*415 

100*445 

at dir. 100 
10 22 28 
14 56 

>7 3* 

at dir. 101 
to 21 11 
*5 4 

17 30 

by dir. 100 
5 1O9O 

"a Ts.o 

by dir. 101 
5 9.0 

» 34.5 


753 

Pot. 

94-go 

109*10 

96*10 

ioS*io 

102*000 

102*700 

102*200 

101*350 

102*450 

102*400 

at dir. 102 
10 30 1O95 
3» 5*»S 
35 »9 

at dir. 103 
10 30 17,5 
3» 43*5 
35 »7 

by dir. 102 

s *,i 

a 34*»5 

by dir. 103 

- 5 — 5 tii. 

» 34.75 

154.450 

754 

Htf. 

lot'io 

9J‘S 

106*91 

94-gg 

100*925 

100*285 

100*900 

100*605 

100*592 

100*598 

at div. 100 
10 38 6 

40 31 
43 >7 

at dir. 101 
*0 37 59 

40 39.5 

43 «»5 

by dir. too 
5 11,0 

a 35*50 

by dir. 101 

5 9.5 

* 34.75 

155.05* 


Digitized by Google 









































































15"' Series continued. — 2-mch Ivonj balls, with bifilar iron wire; distance =‘415 inch. Ixvii 


1841 . 

No. 

1 1 

Potilkon, Kxtrrmc » 
of th« [ ' 1 st Mean. 

utiBcrved. | 

2 nd Moan. 

3 nl ^lean. 

TImw. 

2 N 

N 

for Maan 
Kesrttux 
Point. 

Point. 

h m • 

h m » 

m 9 

m 9 

CoQtiuued» 

T- 68-95 
B"» jo'i3o 

755 

Poa. 

94 *SS 
109*50 
96- 30 
io8'48 

102*190 

102*900 

102*390 

■ 01*545 

■01*645 

■01*595 

•t dir. Id 
•o 45 47 
48 30,5 

5 ° 55 

at dir. 103 
10 45 54 
48 *3 
5 « 3.5 

by dir. loi 

5 8,0 

1 34,00 

by dir. 103 
S 9 , 5 _ 

» 34,75 

s 

• 54 , 44 ® 

756 

Neg. 

■08*48 

93*86 

107*20 

94*94 

101- 170 
100*530 
101*070 

100*850 

too*8oo 

■00*815 

at dir. 100 
10 S 3 45 iS 
56 9 

5 « 57 

at dir. ici 

'O 53 38,5 
56 16 

58 48,5 

by diT. too 

5 »»,5 
» 35,75 

by div. 101 

5 10,0 

> 35,00 

• 55 , « 3 * 

757 

I’ot. 

9494 

109*68 

96*30 

io8*6i 

102*310 

102*990 

102*460 

101*650 

101*725 

■01*687 

at dir. 101 
■ ■ 1 >5 

4 > 0,5 
6 34 

at dtr. 103 

11 >32 

4 3 

6 42 

by dir. lOl 

5 9,0 

» 34,5 

by dir, 103 

5 10,0 
1 3 S> 

154,843 

75 * 

Neg. 

108*61 

9 J ‘70 

107*30 

94*84 

101*160 

ioo*$oo 

101*070 

100*830 

■00*785 

100*807 

at div. ICO 
■ ■ 9 15 

■ 1 48 

H 36.5 

at dir. lot 
■I 9 i8,5 

■ ■ 56 

■4 iS,5 

hy dir. tco 
5 

* 35,75 

by div. 101 

5 10.0 

1 35,00 

• 55, >45 

759 

Pos. 

94*84 

109*90 

96*14 

■08*71 

101*370 

103*020 

101*430 

102*695 

102*715 

101*710 

at diT. loi 

'« >7 4.5 

19 49 
11 14 

at dir. 103 
II 17 11 

19 41 
22 21 

by dir, loi 

5 9,5 

» 34,75 

by dir. 103 
5 i>*o 

» 35,50 

■S5,i8i 

760 

Nog. 

■08*71 

93*60 

■07*41 

94 ' 7 * 

101*160 

100*510 

101*070 

100*835 

100*790 

100*811 

at dir. 100 
n 15 5 

17 18 
30 17 

at dir. tot 
■I 15 58 

*7 35,5 

30 9 

by div. IOC 
1 36,0 

by div, ICI 
5 

» 35,5 

> 55,594 

761 

Pof. 

94*71 
■ ■0*00 
96*08 
108*91 

101*360 

103*040 

102*500 

101*700 

102*770 

■ 01*735 

at dir. 101 
II 31 44 
35 3 °.S 
37 54 

at dir. 103 
■1 31 51 

35 »3 
38 1 

by dtr. ici 
5 10,0 

> 35,0 

by dir. 103 

5 ",o 

35,5 

• 55 > 3®7 

761 

Neg. 

108*91 

95 ' 5 * 
107*60 
94*68 

101*210 

100*560 

101*140 

■00*890 

100*850 

100*870 

at dir. 100 
■ ■ 40 45,5 
43 8,5 

45 57,5 

at dir. lot 
II 40 39 

43 15,5 

45 50 

by dir. ico 

5 12*0 
1 '36,0 

by div. 101 

5 it*o 
» 35,5 

« 55 , 5®5 

June 1 
T- 67-53 
0 — 30’i6x 

Continued. 

763 

Poi. 

99*80 

■08*70 

■00*64 

■07*90 

104*250 

104*670 

104*270 

104*460 

104*470 

■04*465 

at dir. 104 
■0 13 17,5 
16 14 

18 35 

at dir. 105 
■0 13 39,5 

i6 1,5 

18 48,5 

by div. X04 
5 7,5 

by dir. 105 
5 9.0 

•54,099 

» 33,75 

» 34,50 

76+ 

Neg. 

107*90 

97*60 

■06*70 

98*16 

101*750 

101*150 

101*480 

101*450 

101*315 

■01*381 

at dir. 101 
■0 31 14 

33 49 
36 31 

at div. 103 
10 31 »4,s 

34 0 

36 19 

by dir. 101 

_ 5 _ _ 7 _,o_ 

* 33,50 

by dir. 103 

5 4 , 5 _ 

» 3 i ,»5 

• 53 ,o »3 

765 

Po». 

98*16 

■09*41 

99*31 

108*40 

■03*840 
■04* 370 
■03*860 

104* 105 
104*115 

104*110 

at dir. 104 
10 39 6 

4 « 43 
44 « 4,5 

at dir. 105 
■0 39 15 

4 < 33 

44 » 5,5 

br div. 104 

5 8.5 

» 34,»5 

by dir. 105 

. 

> 35,»5 

■ 54 , 3 ®o 

766 

Nog. 

■08*40 

96*48 

■07*10 

97-34 

101*440 

101*840 

101*270 

102*140 

102*055 

102*097 

at dir. 101 
to 46 55 
49 »7 
5 » 3 

Bi dir. 103 
to 46 47 
49 3 ® 
5 > 53 

by dir. 101 

5 h ° 

» 34,0 

by dir. 103 
5 

’ » 33,0 

•53.903 


Ixviii 


15'’’ Seuies continued. — ‘2-inch loory balls, with bihlar iron wire; distance = •413 inch 


1841. 

No. 

POMltiOQ 
of th« 
ytvoen . 

F.xtrrmo 

tut Mean. 

2od McAti. 

3rd M«*n, 
orlt«^Ung 
Piitiit. 

OlMcrvciI Tlmcsi. 

2N 

N 

for Mran 
Uostlo^ 
Pr>Jnt, 

h ui • 

h in t 

m • 

in » 

Continuoil. 

i 

|t -.67-85 

H = 30‘j6i 

767 

Po*. 

97- 34 

109-81 

98- 41 
loS-So 

103-5S0 

104*110 

■03-610 

103-850 

103-865 

103-857 

111 dir. 103 
10 S4 33 
57 li 
59 39.5 

at dir. 104 
10 54 41 
57 '5 

59 49 

br dir. 103 

C 6.5 
* 33.»5 

by dir. 104 

5 8,0 

3 34,00 

» 

>53.893 

768 

Neg. 

IC8-80 

95'70 

107-54 

9668 

101-150 

101-610 

101-110 

IOI-935 

101-865 

101*900 

at dir. loi 
11 1 34 

4 53 
7 43 

at dir. 103 
It 3 36 

5 ■ 

7 33.5 

by div. 101 
5 9 -° 

by div. ici 

>53.815 

3 34,50 

* 53.75 

769 

Po». 

9668 

1 lO‘12 

9790 

109*20 

103*400 

104*010 

103-550 

103-705 

103-780 

103-741 

at dir. 103 
1 1 to 8 
>» 53 
>5 >5 

at div^a IC4 
11 10 15,5 

12 44 
*5 i3»5 

by dir. 103 

5 7.0 

* 33.5 

by dir, 1C4 

5 8,0 

* 34.0 

>53.87> 

770 

-N'eg. 

10910 

95- 16 
108-01 

96- 16 

102*230 

101*640 

102*140 

101-935 

101*890 

101*912 

at dir. 101 
11 18 5 

30 15 

13 14 

at dir. io3 
II 17 58 

30 33 

33 6 

by dir. loi 

5 9.0 

» 34.5 

by dir, io3 

5 8,0 

* 34.0 

>54.044 

771 

Po*. 

96*16 

llO*52 

97*50 

109-52 

103*390 

104-010 

103-510 

103*700 

103*760 

103-730 

at dir. 103 
11 15 39 
38 34 

30 45 

at dir. 104 
II 35 46 

38 16 

30 53.5 

by dir. 103 
C 6.0 

by dir. 104 

5 7.5 

'53.547 

3 33,00 

* 33.75 

77* 

Xeg. 

100-51 

95- co 
108-30 

96- ca 

ici-i6o 
101*650 
101- i6o 

101*955 

101*905 

101*930 

at dir. lot 
” 33 35 
35 55.5 

38 44 

at dir. tea 
II 33 38 

36 3 

38 36 

by dir. 101 

5 9.0 

» 34.5 

by dir. 103 

_5 8,0 

* 34~ 

*54,<>3S 

1G“' Series. — 2-inch (ilass balls, with bifilar iron wire; distance = -41.3 inch. 

June 3 
T=68-ii 

R» jo'i50 
Cominard. 

773 

I’os. 

93‘4» 
1 10-61 

94-56 

109*70 

102*020 

101*590 

102*130 

102*305 

102*360 

102-332 

at dir. lox 
10 9 46,5 

13 46 

•5 35.5 

at dir. 103 
‘0 9 53 

13 39 

15 43 

by dir, 103 

5 49.0 
* 54.5 

by dir. 103 

-1-50.^ 

* 55.0 

174,666 

774 

N(.g. 

109-70 

90- 70 
108-50 

91- 70 

100*200 

99*600 

100*100 

99-900 

99-850 

99*7S 

•t <Ur. 99 
10 18 42 

21 l6 

*4 

at dir. 100 
10 18 36 

31 33 

»4 *5 

by dir. 99 

5 50.0 
* 55.0 

by dir. ico 

5 49.0 
» 54.5 

>74.563 

775 

Po*. 

91-70 
112*14. 
9300 
II 1*10 

101*910 

102*570 

102*050 

102-245 

102*310 

102*277 

at div. 102 
10 27 23 
30 21 
33 

at dir. 104 
to 37 34 
30 8,5 

33 *4.5 

by dir. 101 
5 49.0 

by dir. 104 
5 50, 5 

174,604 

» 54.50 

* 55, *5 

776 

N«^g. 

111*10 

89-30 

109-76 

90*40 

lOO-lCO 

99-530 

lco-080 

99-865 

99-805 

99‘*35 

at dir. 98 
10 36 33 

3S 57 

43 13 

at dir. too 
lO 36 II 

39 * 

43 0 

by dir. 98 
5 50.0 

by div. too 
5 49,0 

>74.54' 

» 55.0 

» 54.5 

777 

Po*. 

90*40 
113*31 
91*70 
1 (2*10 

101*860 

102*510 

101*900 

102*185 

101-205 

102*195 

at dir. I03 

10 44 58,5 
47 55 
50 48 

at dir. 104 
10 45 8,5 

47 44 
50 59 

by dir. 103 

5 49.5 
» 54,75 

by dir. 104 

5 50,5 
» 55. »S 

>74,799 


IC'*' Series continued. — 2-incli Glrtss balls, with bifilar iron wire; distanee = •415 inch. Ixix 


1841 . 

No. 

PodtioD 
of the^ 

Kxtrcnio 

DIvUUkm 

ol>«irTe«l. 

\%i Mean. 

3ntl Mcao. 

3nl Mean, 
or Reading 
Point. 

Oboerrvd Times. 


L, 5 ,„ 

h m « 

h ro » 

m t 

m * 

Roting 

Point. 

Coniioued. 

77 * 

Neg. 

111*10 

8S'14 

110*70 

100-110 

99-410 

99-900 

99-770 

99-660 

99 ' 7>5 

lit dir. 98 
»o 53 56-5 
56 3 + 

at dir. loo 
'0 53 47 
56 44 

by dir. 98 

S . S°.o 

by dir. 100 
5 49.0 

t 

' 74 , 57 ' 




89-10 



59 46,5 

59 36 

* 55.0 

» 54.5 





89-10 

101-640 



at dir. toi 

at div. 104 

bv dir. 102 

by dir. 104 



779 

Pot. 

if4*iS 

90*70 

101*440 

toi*8io 

101*040 

101*115 

101*082 

" * 35.5 

5 3 » 

•> » 44,5 

5 »>,5 

5 49,5 

5 50.5 

• 74.770 




1 n‘91 



8 15 

8 35 

» 54,75 

» 55 , *5 


T- 68-37 

780 

Neg. 

1 12-91 
87-18 
111-48 

100-050 

99-330 

99-940 

99-690 

99'635 

99-661 

at dir, 98 
II II 31 
14 31 

at dir. loo 
11 11 23 

14 41 

by dir. 98 

5 51.0 

by dir. loo 
s 50,0 

• 75.085 

U>= 30-140 



88-40 



>7 13 

17 13 

i 55,5 

* 55.0 


Juntt 4 



97-00 

103*510 

103*910 

103*400 



at dir. 103 

at dir. 1Q4 

by dir. 103 

by dir. 104 


i isOt>‘45 

30*384 

781 

Poll. 

110*01 

97*So 

103*710 

103*655 

103-681 

1 50 51 
niiaaed. 

1 51 0 

mUsod. 

' Of'S 

6 0,0 

•79,841 




109*00 



56 50 

57 0 

» 59.5 

3 0,0 



781 

Neg. 

109-C0 

93 ’ 3 * 

107-66 

101*190 

100*510 

100*880 

100*855 

100*700 

100*777 

at dir. 100 
3 o 6.5 
1 51 

at dir. loi 

* 59 59 
3 3 ° 

by dir. 100 

5 56,5 

by dir. 101 
8 55.5 

177,861 




94-10 



6 3 

5 54.5 

2 58,25 

s 57,75 



7*3 

Pos. 

94- 10 
1 1 1-4S 

95- 10 

000 

•St'S 

103*040 

101*970 

103*005 

at dir. 101 
3 * 53.5 

»» 7 

at dir. 104 

3 9 7 

11 53 

by dir. 102 
5 58, P 

by div. 104 
6 0,0 

179,501 




110*10 



•4 S «.5 

>5 7 

2 59,0 

3 0,0 





110*10 




at div. 100 

at dir. 101 

by dir. 100 

by dir. 102 



7*4 

Neg. 

91*01 

108*60 

99’ 8 10 
100*300 

100*110 

ioo*o£5 

100*132 

3 «* 3.5 

59 

3 '7 5', 5 
It 13 

5 56.S 

5 54.5 

•78,184 




91*00 



14 0 

13 46 

2 58.25 

* 57,15 





91*00 

101*100 



at dir. 101 

at dir. 104 

by dir. 101 

by div. 104 



7*5 

Po». 

111*10 

93 ‘ 3 » 

101-760 

101-060 

101*430 

102*410 

102*420 

3 *6 59.5 
30 4 

3 27 11 

19 $1 

5 5S.0 

6 0,0 

•79,110 




lio-go 



3 * 57,5 

33 ” 

1 59.0 

3 0,0 





1 10-80 

100*150 



at dir. 98 

at dir. 100 

by dir. 98 

by div. 100 



786 

Neg. 

89-50 

109*11 

99*310 

99 ‘ 73 ° 

99-610 

99-670 

3 36 'I 

38 51 

3 36 • 

39 3 

5 5 *,o 

5 56.S 

•78,374 




90*70 




41 10 

4 « 57,5 

1 59.00 

a 58,25 





90-70 

101-640 



at dir. 101 

at dir. 104 

by dir. 101 

by div. 104 



7*7 

Po». 

1 11*58 
91*10 

101*390 

101*640 

101*015 

102*0X5 

102*015 

3 45 1,5 

48 1 

3 45 >3 

47 5 ' 

5 58,5 

6 0,0 

• 79 ,iSS 




1 1 1-08 



5 ' « 

S' '3 

» $ 9.»5 

3 0,00 





111 -Og 

99*800 



■t dir. 9$ 

at div. 100 

by dir 9$ 

by dir. 100 



788 

Neg. 

88*51 

109*31 

98- 910 

99- 610 

99-360 

99-165 

99-311 

3 54 10 
56 54,5 

3 54 0 
57 5.5 

5 58,0 

5 56,0 

•78,344 




89-90 



408 

59 56 

» 59,0 

1 58,0 


Continued. 

7*9 

Pou. 

89-90 
1 ix-74 
91-52 

101*310 

101*130 

101*350 

101*715 

101*740 

Jci* 73 i 

at dir. ico 
4 1 54 

6 11 

at dir. loi 

4 3 4 

6 0,5 

by div. 100 
5 57.0 

by div. 102 
5 58,5 

• 79, '49 



111-18 



8 51 

9 *,S 

1 58,50 

* 59,»5 
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Ixx IG'** Series continue<K“2*incH Glass balls, with bifilar iron wire ; distance = *415 inch, 


1841. 

Ka. 

IWiton 

Aflh* 

Mmmw. 

Exlmne 

IViririoo* 

ulMarrecL 

IM Mean. 

CoDtioued. 

790 


tlt’18 

8?-<8 

109*48 

89-50 

W53“ 

98*680 

99*490 


79' 

Poa. 

,9-50 

112*80 

9112 

111*22 

101 1 50 
101*960 
lci-170 


79» 

Nag. 

If 1*22 
8? -74 
109-38 
89-28 

99‘4«o 

98*560 

99’33° 


793 

Pua. 

89*28 

112*62 

91*10 

tit'cS 

100*950 

101*860 

101*090 

T- 47 -os 
U = 50-370 

794 

Nog. 

iti’oS 

87*70 

109-28 

89*28 

99*390 

98-490 

99280 

Juiit 5 
T-65-S3 
B»»3o*3oo 

795 

PiM. 

95-ij 

108-30 

96*80 

107*22 

ios*c6o 

102*550 

102*010 


796 

Neg. 

107*22 

92*60 

105-74 

93'4« 

99*91© 

99*170 

99*600 



W'os 59.055 
99 -ois ” 


*«** 5 S 5 ,o,.j6o 

101*565 



+ *0 55 
*4 *o»S 

t 6 5 » 


w diT. 98 
4 JO 9 
ji 5 » 

j‘ 7.S 


at div. ICO 
4 J* 5* 
42 12 

44 54*5 



at diT. 

100 

4 II 

58,5 

*5 

7 

17 

56 

at dir. 

101 

4 »• 

5 

*4 

0 

*7 

3.5 

at dir. 

too 

4 »9 

59 

33 

».5 

35 

5b 

at dir. 

102 

4 39 


4» 

'.5 

45 

6 

at dir. 

100 

4 47 

59.5 

S' 

9.5 

S3 

5b 


5 5?*o 5 S^.5 


I at d3«r. tot at div. 103 

‘“■SOS ‘ ’S ‘ ‘ '} y 

102*280 miaa«d. misacu. 




at div. too by div. 99 by dir. too 
b *3 57,5 

S 9 5 47.0 5.45*5_ 

»9 43 » S3»SO » 5*.75 


fbr M«ttn 
BetUna 


'79.°*o 


•7».o»S 


■ 7 MI> 


17,,7»o 


171,930 


169,469 


»73*>54 



797 

Pua. 

93-46 

109*40 

94*70 

108-30 

101*430 

102*050 

101*500 

101*740 

101*775 

101*757 

at dir. 100 
‘ 3» 35 
35 56 
3» 

at dir. 102 
6 3> 49 
35 40 
3! 3I 


79* 

Nag. 

108*30 

91*00 

106*70 

92*10 

94-650 

98*850 

99*400 

99*250 

99-125 

99187 

at dir. 98 

6 4' 44.5 
44 >1 
47 3! 

at dir. 100 
6 41 3‘.5 
44 3* 
47 >7.5 


799 

Poa. 

92*10 

110*20 

93S« 

109*00 

101*150 

101*890 

101*290 

toi'510 

101*590 

101*555 

at dir. 100 
6 50 '4 
53 

56 0 

at dir. 102 
6 50 t6 
53 IS 
56 14 


8 cc 

Nag. 

109*00 

90*10 

107*38 

91*30 

99*550 

98*740 

99*340 

99’ *45 
99*040 

99*091 

at dir. 98 

6 59 17 

7 I 57 
5 b 

at dir. 100 
‘ 59 S 
7 2 10 

4 S» 

Conliuuad. 

801 

Poa. 

91-30 

110*80 

91*90 

109*50 

101-050 

101*850 

101*200 

101*450 

101*525 

101*487 

at dir. loo 
7 7 4« 

11 1 
■3 34,5 

at dir. 102 
7 7 59.5 

10 48 
13 48 


bydiv. too bydir. 101 

S ♦7.0 5 4»,° '74,17» 

» 53.5 » 54,5 


5 4» .5 5 4*1° •73.5<=* 

* S4.is » S3.<» 
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16"' Series continued. — 2-ineh Glass balls, with bifilar iros wire; distance = -415 inch, Ixxi 
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Ixxii 16'" Series continued.— 2-inch Glass balls, with bitilar iron wire ; distance = *415 inch 


1841 . 

No, 

Hofthlon 
of ih« 

Extreme 

observed. 

Irt .Me»n. 

li>d MeJtn. 

3 rd Mejtn, 

Olwifnretl TImesi. 

1 N 

N 

for Moan 
RcAling 
Point. 

Point. 

h m • 

h m R 

m e 

01 II 

ContimitHl. 

T- 64-17 

Ba»30-0]4 

8.4 

-V’pg. 

ho’38 

90*00 

io$*88 

91*02 

.00- .90 
99-440 
99-950 

99-8.5 

99-695 

99 ' 75 S 

M div. 98 

10 51 18 
55 * 

58 .7 

at dir. too 
10 51 17 

55 '4 
5 * 4-5 

by div. 98 
_ 5 _ 49 ,o 

* 5 -t .50 

by dir. 100 

5 47.5 
* 53.75 

t 

» 73 . 84 * 

8.5 

Vo*. 

9.‘ci 
”*• 3 + 
91-48 
I . >-.6 

ioi'68o 

101*410 

I0I*$20 

102*045 

102*115 

102*130 

at dir. .01 
1 1 t 4 

3 59 
6 51 

at dir. .04 
I. I 14,5 

3 4 * 

7 4 

by dir. >oi 
1 54.00 

by dir. 104 

5 49.S 
* 54.75 

174.049 

8.6 

Nog. 

. . .- .6 
83-88 
.09-48 
89-80 

100*020 

99 *i$o 

99-640 

99-600 

99-4.0 

99 S °5 

n. dir. 98 
.. 9 58 

.1 36 

'5 45 

at dir. .00 
II 9 48 
.1 47 
•5 34 

by dir. 98 

_5 47.0 
* 53.5 

by dir. .00 

» 53.0 

' 73.«*4 

8.7 

Vot. 

89-80 

ui-90 

91-41 

i.i'6i 

101*350 

102*160 

101*520 

. 0.-755 

10.-840 

IOI -797 

nt dir. too 
tt tS 17 

1. 40,5 

14 14 

at dir. 101 
.« .8 37 

21 30 

24 25 

by dir. too 

5 47,0 
* 53 . s" 

by dir. lot 

s 48.0 

» 54.0 

‘ 73.949 

818 

Keg. 

. 1 .-6i 
87 ' 9 * 
1.0-.8 
89-. 8 

99-780 

99*060 

99*680 

99-410 

99-370 

99’395 

nt (Ur. 9$ 

It 17 iS,5 
30 9 

33 « 7,5 

at dir. too 
II 17 19 

30 .9 

33 7 

by dir. 98 

_ 5 . + 9 -®. 

» S 4 .S 

by dir. 100 

5 48.0 
1 54,0 

‘ 74 . > 5 ' 

8.9 

Pos. 

89- . 8 
..3-51 

90- 70 
. .1-18 

101*350 

102*110 

101*490 

101*730 

101*800 

.0.-765 

at dir. .00 

” 36 59.5 
39 »« 
4 « 47 

ot dir. .01 
II 36 8,5 

39 ” 
4 ' 57 

by dir. loo 

_ 5 _+ 7.5 
* 53.75 

by div. 101 

5 48.5 
* 54.*5 

‘ 74 , ‘ 9 ‘ 

8io 

Keg. 

.ii-i8 

87- 14 

1 . 0-63 

88- 50 

99-760 

98*960 

99*590 

99-360 

99-175 

99 ' 3'7 

at dir. 98 
” 44 59 
47 4 > 

5 ° 4*. 5 

at dir. too 
" 44 50.S 
47 5 * 

5 ° 38.5 

by dir. 98 

5 49.5 
4 54.75 

by dir. ico 

$ 48,0 
1 54,00 

‘74.156 

8z. 

Pal. 

88*50 
1 14'CO 
90*10 
1 12*68 

101*250 

102*050 

101*390 

101*650 

101*720 

.01-685 

at dir. .00 

” 53 3 ».S 

56 41 
59 io 

»t dir. 102 
11 S3 41 
56 3*.5 
59 * 9.5 

by dir. ico 
* 53.75 

by dir. 101 

- 1 _ 48 . 5 _ 
* 54 .* 5 

‘ 74 ,‘ 7 ‘ 

$22 

Keg. 

1.1-68 

86-68 

.1.-00 

88-00 

99-680 

98- 840 

99- 500 

99*260 

99**70 

99-1.5 

at dir. 98 

0 » 3'. 5 

5 > 4.5 
8 10,5 

(It dir. 100 
0 2 23 

5 34 

8 It 

by dir. 98 
5 49.0 

by dir. 100 
5 48.0 

‘ 74 , ‘96 

* 54.5 

* 54.0 

17"’ Skhies. — 2-inch Lead balls, with bihlar iron wire (shortened); distance = *415 inch. 

Jun«t $ 
57 * 6 o 

13 a 30*000 
Contimicil. 

8*3 

I’os. 

96-48 
1 .0-91 
96-91 
” 0 - 5 + 

103*700 

103*920 

103*730 

.03-8.0 

103-815 

.03-8.9 

at dir. .03 

9 45 9 

48 10 

50 45 

nt dir. 104 

9 45 » 6.5 

48 1 

50 53 

by dir. 103 

5 36.0 
1 48,00 

by dir. 104 

5 3^.5 
* 48,15 

.68,105 

814 

Keg. 

..0-54 
91-48 
1 10*30 
92*80 

101*510 

101*390 

101*550 

101*450 

101*470 

.01-460 

at dir. 10. 

9 53 45.5 
56 18 

59 “ 

at dir. loi 
9 S 3 39 
56 35 
59 *5 

by dir. 10 1 

5 3«-5 

by dir. .01 
5 36.0 

‘68,135 

1 48,15 

1 48,00 


17*’' Series cont.— -2-incb Lead balLs with l)i61ar iron wire (shortened); dist. = *415 inch, Uxiil 


1841. 


Pmltloa 

F.xtrm« 



IM Mbm, 



Mwn-e'l TiitMt*. 



2 

N 


N 

tut MrM 







h 

m ■ 

h 

m ■ 

m a 

ra ■ 

Kcatlna 

Faint. 




93' So 

103*600 



at div. 

103 

at dir. 

104 

by dir. 103 

by div. 104 

• 

T 

-S7-«o 

«»S 

Poa. 

1 14-40 

93*40 

103*900 

103*700 

103*750 

103*800 

*03*775 

to 

2 

5 


10 

2 

4 

><.5 

s« 


36,0 

3. 

36.5 

168,194 

U 

— JO’lOO 



114*00 




7 

4>.S 


7 

48 

2 

48,00 

2 

48,45 



Jan«* S 



9»*66 




at dir. 

101 

at dir. 

104 

br 

iir. 102 

br div. 104 


T 

-.S7’«o 

816 

POB. 

113-80 

101*6(0 

103*440 

103-685 

3 

5 

28,5 

3 

S 

59 





168,936 

U 

>■30*000 



93*50 

103*410 

103*530 


8 

3' 


8 

i8 

5 

37.5 


38,0 





*'3'3» 




It 

8 


11 

*7 

2 

48.75 

2 

49.00 






ii3*3» 

101*360 



at div. 

100 

at dir. 

102 

by dir. i<x> 

by div. tax 




8>7 

N»*. 

89*40 

101*140 

101*250 

101*222 


*4 

*>»5 

3 

14 

2 









m-88 

101*250 

101*195 



i6 

49 


16 

S8 

5 

37.5 

5 

37.0 

'88,597 





89*63 




19 

4> 


*9 

39 

2 

48.75 

2 

48,50 






89-63 

lej^eo 



at diT. 

102 

at dir. 

*04 

by dir. 102 

by div. 104 




SiS 

Pc*. 

116*98 

ioi'6qo 

103*495 

103*512 

3 

22 

30 

3 

21 

38 










90*40 

103*410 

103*550 


»5 

3» 


»S 

*1.5 

5 

38,0 

5 

3*.5 

169,190 





116*43 




28 

S 


18 

>^5 

2 

49,00 

* 

49>*S 






116-42 

101*310 



at div. 

100 

at dir. 

102 

by 

dir. too 

by dir. 102 




819 

K«S. 

86'xo 

101*060 

101*185 

101*165 

3 

3* 

9<5 

3 

3* 

2 





168,750 





115*92 

101*230 

101145 



33 

50 


33 

57 

5 

37.5 

_5_ 

3”5_ 





>‘■$4 




36 

47 


36 

39.5 

1 

4«.7S 

2 

4*,75 

1 





S«'54 

101*120 



at div. 

102 

at dir. 

104 

by div. 101 

by dir. 104 




830 

Po». 


103*720 

103*520 

loj-SJT 

3 

39 

»9»S 

3 

39 

36 





1 

168,042 





*7 34 

103*390 

*03*555 


4* 

»9 


4* 

22 

5 

17.5 


38,0 





119-44 




45 

7 


45 

*4 

2 

48.75 

1 

49.00 






119-44 




at div. 

100 

at dir. 

102 


div. 10c 

bye 

iv. 102 





N.,. 

13-54 

101*200 

101*340 

101*341 


48 

7 

3 

48 

I 









101*490 

101*345 


50 

47.5 


50 

53.5 

_L 

18, o 

5 

37.5 

168.832 





84*10 




43 

45 


43 

3*.5 

2 

49,00 

2 

48,75 






84-10 

101*100 

103*695 


at div. 

100 

at dir. 

105 

by dir. 100 

hf dir, io( 




*3* 

Pot. 

122*90 

101*890 

103-717 

3 

56 

*■ 

3 

56 

35 











103*590 

103*740 


59 

31 


59 

'■> 

, 5 

37.5. 

5 

3*.o 

168,936 








4 

1 

58,5 

♦ 

1 

*3 

2 

4*,75 

2 

49.00 






122*30 

101*6 10 



at div. 

100 

at dir. 

105 

ky 

div. 100 

by dir. 105 




*33 

Nns- 

80-92 

101*220 

101*415 

101*377 

4 

$ 

3 

4 

4 

SO 









.4.54 

101*460 

101*340 


7 

44.5 


7 

5* 

5 

38,0 

5 

37,5 

168.OII 





I1-40 




10 

4* 


10 

»7,5 

1 

49.00 

2 

48,75 






81-40 

103*400 

103-655 


at div. 

100 

at div. 

105 

by dir. too 

byti 

ir. 105 




*34 

p«». 

145-40 

101*010 

103-695 

4 

13 

*9 

4 

>3 

3* 










84-44 

103-560 

*03*735 


16 

26,5 


16 

14 

5_ 

37.?. 

-j 

..•j® 

168,869 





124*70 




18 

56 


19 

9 

2 

48,5 

2 

49.0 






124*70 




at div. 

100 

at dir. 

105 

by dir. 100 

by dir. 105 




*35 

N«*. 

78-54 

101*260 

*01*435 

101*445 

4 

21 

S.,5 

♦ 

21 

48 









124*00 

101*650 

101*455 


*4 

4> 


»4 

53.5 

5 

38,0 

5 

17.5 

168,918 





79-30 




»7 

37.5 


»7 

*5.5 

2 

49,00 

2 

48,75 






79*30 

103*550 



at dir. 

100 

at dir. 

.05 

>»y 

liv. too 

by dir. 105 




836 

Pot. 

127*80 

103*940 

103*745 

103*691 

4 

30 

16 

4 

30 

*7 











103*340 

103*640 


33 

*1.5 


33 

10 

5 

37.5 

5 

38.0 

'88,935 

1 uoaunnM. 



126-60 




35 

53.5 


36 

5 

2 

4*.7S 

2 

49.00 
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Ixxiv I?"* Series cont. — 2-inch Lend balls, with hifilnr iron wire (shortened); dist. = '415 inch 


1841 . 

No. 

TotStion 

of 

MatMeii. 

^ Kxtromc 
r>Khlon» 
oKMTved- 

1 1 st Mean. 

• 

Sod Mean 

l^nl Mean. 
orRe'alilic 
Pgiiit. 

' Obtenred *nme*. 


N 

for Me«n 
Hewtinjc 
Point. 

h m » 

h m ■ 

ni ■ 

ro • 

CoDtinuiMl. 
T= 58-08 

li 050-000 

837 

Neg- 

is6-6o 

76-11 

ii5-8o 

76-84 

101-360 

100- 960 

101- 310 

101*160 

101*140 

101*150 

at dir. 100 
4 38 55 
4 > 37 

44 33 

nt dir, 105 
4 3 * 44 
4 ' 49 
44 »i ,5 

by dir. 100 
2 49, CO 

bydir. 105 

_ 5 _ 37 . 5 _ 
2 48,75 

* 

168,943 

838 

Po». 

76-84 

119-51 

77 ' 9 » 

128-50 

103*180 

103*710 

103*210 

103-450 

103-465 

I 03 - 4 S 7 

at dir. 100 
4 47 I 3 i 5 
50 17 

5 * S« 

at dir. 105 
4 47 23,5 
50 6 

53 2 

by dir. 100 
5 3 ’, 5 

by dir. 105 

5 38.5 

169,096 

2 48.7s 

2 49,25 

839 

Nog. 

118-50 

74'+8 

117-51 

75‘38 

101*490 

lorocc 

101*450 

101*245 

101*225 

101*233 

ul dir. too 

4 55 5 '.S 
5 * 35»5 

5 I *9.5 

at dir. 105 

4 55 4'. 5 
58 45,5 

5 • >9 

by dir, too 
5 38,0 

by dir. 105 

5 37.5 

168,938 

1 49,00 

2 48,75 

June 9 
T- 56-45 
IID119-518C 

840 

Pot. 

8S-6o 

•> 3‘34 

89-11 

111-70 

100*970 

tot'i8o 

100*960 

101*125 

101*120 

101*122 

at dir. ICO 
11 11 10 

miuod. 

16 56,5 

at dir. lOl 
11 11 i8,5 

Diitard. 

>7 5,5 

by dir. ICO 

5 36.5 
2 48,25 

by dir. 102 

S 37 s^ 
2 48,50 

168,390 

T- 56-65 

19*990 

1 

841 

Nog. 

J 11-70 
85-14 
111*10 
85-60 

98-910 

98-620 

98-850 

98-770 

9*735 

98-751 

at dir. 98 
11 19 55 

37 
*5 3 ' 

at dir, too 
11 19 47 
11 45 
15 11,5 

by dir. 98 

_s_.36.0_ 

2 48,00 

by dir. ICO 

-S 35 -i_ 

2 47,75 

167,906 

841 

Po». 

85- 60 
1 16-10 

86- 40 
115-50 

100*900 

101-300 

100-950 

101*100 

101*125 

101*112 

at dir. ico 
11 18 14 

31 10 

33 50 

at dir. loi 
11 18 11 

3 ' 3 

33 57.5 

by dir. 100 

5 36.0 
1 48,00 

by dir. loi 

5 36.5 
2 48,25 

168,139 

843 

Nog. 

115-50 

81-64 

114-64 

83-10 

99-070 

98-640 

98-920 

98-855 

98-780 

98-817 

at dir. 98 

>» 36 47,5 
39 » 9,5 
41 13 

at dir. 100 
11 36 41 

39 3 * 
42 16 

by dir. 98 

5 35.5 
* 47,75 

bydir. too 

_S_ 35 .> 2 _ 
2 47.50 

167,648 

844 

Poi. 

83- 10 
118-61 

84- 11 
118-10 

100*910 
101*370 
101*1 10 

101*140 

101*240 

101*190 

at dir. ico 
" 45 7 

48 »,5 

5 ° 43 

at dir, 101 
11 45 13 

47 36 

50 49 

by dir. 100 

.5 36,0. 
1 48,0 

by dir. tox 

5 36.0 

1 48,0 

168, coo 

845 

Nog. 

lIg-10 

80- 50 
117-40 

81- 14 

99-300 

98-950 

99170 

99-115 

99-110 

99-117 

at dir, 98 

" 53 39 
56 11 

59 >5 

at di?. foo 

<* 53 33 
56 17 

59 9 

by dir. 98 

5 36.0 

1 48,0 

by dir. lOO 

5 36.0 
2 48,0 

168, coo 

846 

Po«. 

81*14 

111*40 

81-94 

110-80 

101*270 

101*670 

101*370 

101*470 

101*520 

101-495 

at dir. 100 

0 » 57,5 

4 53.5 
7 33 

at dir. 105 
0 111 

4 40 
7 47 

by dir. lOO 

-5— 

2 47,75 

by dir. 105 

5 36.0 
2 48,00 

167,825 

8+7 

Neg. 

110-80 

78-10 

110-10 

78-80 

99-450 

99-150 

99-500 

99-300 

99-3*5 

99-311 

at dir. 95 
0 to 37,5 
•3 4 

16 13.5 

at div« ICO 
0 to 25 
13 16, 5 

16 0,5 

by dir. 9 5 

5 36.0 

1 48,00 

bydir. 100 
5 35.5 

2 47,75 

167,784 

848 

Pot. 

78- 80 
113-91 

79- 70 
113-40 

101-360 

101-810 

toi‘550 

101-585 

101-680 

101-631 

at dir. 100 
0 18 48 

43,5 
14 13,5 

at dir. 105 
0 19 0 

21 3 » 
14 36 

by dir. loo 

5 35,5 

by div. 105 

5 36.0 

167,832 

2 47,75 

2 48,00 


17* Series cont. — 2-iiich Leml balls, wilh bifilar iron wire (sliortencd); dist. = •415 inch. Ixxv 
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Ixxvi !?“• Series cont.— *2-inch Lead balls, with bifilar iron wire (shortened); dist. =*415 inch, 




Ko«Ukin 

KltTMM 





Obterrod Tlinr*. 


>» 

N 

1641. 

Ko. 



iMMMn 

md 







for VMn 



Pout. 







Kratlni 







B mo 

h IB ■ 

nt ■ 

a a 


Coatiuued. 



81*80 

101*650 



Bt dir. 

too 

Ml dif. 

105 

by dir. loo 

by dir. xo$ 



S6t 

Po*. 

110*50 

101*110 

101*930 

101*957 

4 14 

50.5 

4 >5 

5 







*3-9> 

101*760 

101*985 

*7 

5*»5 

>7 

3«,5 

5 3*.o 

5 H.s 





119*60 



10 

*8.5 

10 

43.5 

1 49,00 

a 49.aS 





119*60 




■1 die. 

95 

Ml dir. 

100 

by dir.q\ 

by dir. too 



86a 

N.g. 

So*3» 

99*470 

99'7i5 

99-711 

4 *S 

31.S 

4 »3 

»S 


5 3*.» 




118*61 

99*950 

99*710 

16 

I 

i6 

>5,5 

5 59.0 

i6q,oio 




St 18 



19 

>7,5 

>9 

3 

a 49,5 

a 49,0 





8i*x8 

101*700 

101*065 


»t div. 

too 

at dir. 

los 

by dir. too 

by dir. 105 



86} 

Foe. 

1x1*30 

101* -^o 

101*080 

4 }» 

49 

4 3* 

*,5 






81-38 

101-850 

id'095 


54 

49. 5 

54 

3« 

5 18,0 

5 1«.s 

169, 104 




111*31 



37 

*7 

37 

4* 

1 49,00 

a 49, as 





1x1*31 




■1 dir. 

95 

at dir. 

ICO 

by dir.q^ 

by dir. 100 



864 

N.g. 

:*'94 

99'6io 

99-870 

99-87J 

4 ¥> 

36 

4 40 

»3,5 


5 5*.o 

i6q,oii 


110*18 

100* 140 

99’*7S 

4» 

59,5 

43 

>3 

5 19.0 




So'oo 



46 

*5 

46 

>.5 

a 49,5 

a 49,0 





Vo'oo 

101-9CO 



■1 dir. 

100 

at dir. 

105 

by dir. 100 

by dir. 105 



«6s 

Pm. 

ix}'8o 

101*130 

Id’ll 5 

101*131 

4 4» 

47,5 

4 49 

0 


S 3*. 5 




8i*x6 

101*970 

101*150 

5> 

4* 

5* 

35 

5 38,0 

169.111 

1 



111*68 



54 

*5,5 

54 

38,5 

1 49,00 

a 49,a$ 





111*68 

100*190 

99S85 


■t dir. 

95 

at dir. 

100 

by dir.9s 

by dir. xoo 



866 

N.S- 

77*70 

99-5S0 

99‘88i 

4 57 


4 57 

11 






111*46 

100*180 

99'88 o 

59 

$9 

5 ® 

>1,5 

5 19,0 

5 3S.0 

169,011 




79-90 



5 3 

*3 

3 

0 

a 49,5 

» 49-° 





7890 

101*890 



■t dir. 

too 

at dir. 

105 

by dir. loo 

by dir. 105 



«7 

foa. 

114-88 

101*590 

101*140 

iox*i55 

5 5 

46 

5 5 

s* 






80*30 

iot‘950 

101*170 

8 

46 

8 

34 

5 3*.= 

5 3*. 5 

168,887 




iij-60 



II 

- 

■ 1 

3«,5 

a 49,00 

a 49, as 





113*60 

100*340 



At dir. 

95 

at dir. 

too 

by dir. 95 

by dir. too 



868 

Nrg. 

77-08 

99*700 

roo'oio 

100*000 

$ H 

3» 

5 14 

10,5 


! 38,0 

169,000 



111*31 

100*160 

99-980 


16 

57,5 

>7 

9,5 

5 39,0 




78*10 



10 

11 

>9 

5*,5 

a 49.5 

a 49,0 





78'xo 

101*940 



tl dir. 

100 

■t dir. 

105 

by dir. too 

by dir. 105 



869 

Po«. 

115*68 

101*630 

id’185 

101*197 

s « 

44 

5 

55,5 

5 }8,o 

5 38.5 

169, >15 



79-5* 

101*990 

101*310 

»s 

44 

»5 

3» 




1x4*40 



18 

11 

x8 

34 

1 49,00 

a 49.aS 





114*40 




tt dir. 

95 

at dir. 

100 

by dir. 

by dir. 100 


T-S9-IO 

8?o 

Neg. 

76-30 

99-650 

100*000 

99-9*7 

5 V 

»9 

5 3* 

18 


5 3 *.o 

169,001 



100*300 

99975 

33 

55 

34 

7 

5 59.0 




77-60 



37 

8 

36 


a 49.5 

a 49,0 


June If 



79*5* 

100*960 



SI dir. 

ICO 

at dir. 

105 

by dir. 100 

by dir. 105 


T- 59-15 

«7l 

Pm. 

ixi’40 

101*460 

101*110 

loriii 

10 4 

>,5 

10 4 

*4 

S 36.! 



11 -J 9 - 7 SO 


8o-s> 


101*135 

6 

4‘ 

6 

33 

5 37.0 

168,311 




111*50 




9 

3 * 


S> 

» 4»,»S 

1 ,8,50 





111*50 

99'ico 



SI dir. 

95 

at dir. 

100 

by dir. 95 

by dir. too 



87a 

Neg. 

76-90 

98*680 

98-940 

98*910 

10 It 

40,5 

10 11 

»*,5 




Conttaui'd. 


110*46 

99*080 

98*880 

*5 

9 

>5 

11 

5 3‘.o 

5 55«5 

167,805 



77*70 



iS 

16,5 

tS 

4 

1 48,00 

a 47,75 
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17*’’ Series cont. — 2-inch Lead balls, with hifilar iron wire (shortened); dist. = ’415 inch. Ixxvii 


1841 . 

No. 

Knirx-rae 
M the 1 Plvlslon* 
Mamcs. ot8M*rre<J. 

l*t Mean. 

ted Mean. 

3 rd Sinn, 
or Rc^Uiix 
Point. 

Obaerrod Tlnxn. 

3 N 

N 

for Mnn 
KPAttllg 
Point. 

h m • 

h rn ■ 

m « 

m » 

Continued. 

T- 59'17 
l)>i 29-756 

873 

Po». 

77- 70 
124-18 

78- 80 
123-28 

100*940 

101*490 

101*040 

101*215 

101*265 

101*240 

at dir. loo 
10 20 53,5 
23 48 
26 29,5 

at dir. 105 
10 21 5 

23 36 

26 41,5 

by div. 100 

5 36,0 
2 48,00 

by div. 105 

5 36,5 
2 48,25 

• 

168,062 

87+ 

Neg. 

123-28 

75- 20 
122-40 

76- 08 

99-240 

98- 800 

99- 240 

99*020 

99*020 

99*020 

at dir. 95 
10 29 31 
32 2 

35 7 »S 

at dir. too 
10 29 20 
32 13 

34 56 

by dir.95 

. 5 . 36.1, 
* 48,15 

by div. 100 
2 48,00 

168,049 

875 

Po*. 

76- 08 
126-00 

77- 28 
125-08 

iot-040 

101-640 

101-180 

101*340 

101*410 

IOI- 37 S 

at die. 100 
*0 37 45 
40 39 
43 

at div. 105 
10 37 56 

40 i 7,5 
43 3».5 

by dir. ico 
16,0 

by div, 105 
5 36,5 

168,069 

2 48,00 

2 48,25 

876 

Neg. 

125-08 

73- 80 
123-88 

74- 68 

99-440 

98- 840 

99- 280 

99-140 

99-060 

99*100 

at dir. 95 
10 46 22 
48 5*.5 
51 58 

at dir. too 
10 46 11,5 

49 3 

5 * 47 

by dir.95 

5 36.0 
2 48,00 

by div. too 

-- 35 i 5 .. 

1 47,75 

•67,795 

877 

Po». 

74-68 

127-42 

75'78 

126-50 

101*050 

101*600 

101*140 

101*325 

101*370 

101*347 

at dir. 100 

10 54 36 

57 30 

11 0 11,5 

at dir. 105 

10 54 46 

S 7 * 9,5 

11 0 22 

by div. ICO 

_i_ 35.5 
1 47,75 

by dir. 105 
2 48,00 

167,817 

878 

Neg. 

126-50 

72- 30 
125-52 

73- 28 

99-400 

98- 910 

99- 400 

99'«55 

99 '« 5 S 

99*55 

at dir. 95 
11 3 11 

5 43 
8 48 

at dir. too 
II 3 2 

5 53 
8 38 

by dir. 95 
2 48,0 

by dir. 100 
2 48,0 

i6S^ooo 

18“' Series. — 2J-inch Lead balls, with hifilar brass wire; distance = ‘380 inch. 

June 14 
T= 56-83 
B“ 30-091 

Continued. 

879 

Poo. 

80-40 
112-20 
80-80 
11 1-60 

96-300 

96-500 

96-200 

96*400 

96*350 

96'375 

at dir. 95 
7 7 ** 

It -9 
*4 40.5 

at dir. too 

7 7 33 

10 46 

*5 4 

by div. 95 

7 » 9.5 
3 44.75 

by div. too 

7 3 *.o 
3 45,50 

114.956 

880 

Neg. 

111-60 

72-92 

110-80 

73’48 

92-260 

91- 860 

92- 140 

92*060 

92*000 

92*030 

at dir. 90 
7 *8 43.5 
22 13 

26 13 

at dir. 95 
7 >8 *5 
22 31,5 
*5 53.5 

by div. 90 

_ 7 ,_» 9 . 5 . 
3 44,75 

by dir.95 
7 » 8,5 

3 44,15 

114,547 

881 

Poo. 

73’+8 

118-40 

74 ‘-M 

117-60 

95- 940 

96- 420 
96-020 

96-180 

96-220 

96-200 

at dir. 95 
7 »9 50 
33 41.S 
37 ao 

at dir. 100 
7 30 6.5 

33 »6 
37 37 

by div. 95 

_. 7 _ 30 ,o. 
3 45,00 

by div. too 

7 30,5 
3 45,15 

225^060 

‘ 

882 

Neg- 

1 17-60 
66-66 
1 16-50 
67-30 

92-130 

91-580 

91-900 

91-855 

91-740 

91-797 

at dir. 90 
7 4 * *7 

44 5 » 
4 * 47 

at div, 95 
7 4 » 3 

45 6,5 

48 3 ».S 

by dir. 90 

7 30,0 
3 45.00 

by dir. 95 

7 » 9,5 
3 44,75 

214,910 

883 

Po». 

67- 30 
123-90 

68- 28 
122-98 

95- 600 

96- 090 
95-630 

9 S' 84 S 

95-860 

1 

! 

95-852 

at dir. 95 

7 5 * » 7.5 
56 17 

59 5 * 

at dir. too 

7 5 * 40 

56 3.5 

8 oil 

by div. 95 

7 10,5 
3 45,15 

by div. 100 

7 3 *,o 
3 45.50 

225,193 


Ixxviii 18"' Skkies continued. — 2i-incli Lead balls, with bifilur brass wire; distance = ‘380 inch. 


1841 . 

No. 

Position 
f>f the 

Extreme 

Divisiun* 

obacned. 

j 

2 rd Mosn. 

Oh«efT<>d Tlnu». 

2N 

N 

for Mean 
Bcatlof 
Point. 



or K<i8«ting 
Point. 

h m • 

h m » 

m a 

m a 

Coutinued. 

T- 56-87 

U 50-091 

8$4 

Neg. 

111-98 

60- 70 
111-74 

61- 48 

91-840 

91-110 

91-610 

91-530 

91-415 

91-471 

at dir. 90 
8 3 5 * 

7 19 
11 21 

at dir. 95 

8 3 39,5 

7 41 

1. 9 

bjr dir, 90 

7 ^0.0 
3 45,00 

by dir. 95 

7 a 9»5 
3 44 , 7'5 

* 

114,916 

g $5 

Pos. 

61-48 

118-91 

61-51 

117-80 

95-100 

95-710 

95-160 

95-460 

95-440 

95-450 

St dir. 95 
8 15 4 

missed. 

11 35 

at dir. loo 
8 IS IS 

missed. 
11 46 

by dir. 95 

7 3 '.° 
“3 45,50 

by div. 100 

7 31,0 
3 45,50 

115,500 

June 15 
T=6i-j5 
IS a. 19-941 

CoDtinuoil. 

8S6 

Po*. 

80- 90 
116-70 

81- 40 
1 16-18 

98- 800 

99- 050 
98-790 

98-915 

98-910 

9 $’ 92 i 

st div. 95 
7 3 11 

7 31 
10 46 

at div. too 
7 3 31.5 

7 II 
11 7 

by div, 95 

7 34,0 
3 47,00 

by div. 100 

7 34,5 

3 47,15 

117,196 

887 

N'eg. 

Ii6-i8 

73 ‘ 3 * 

•'S' 3 -t 

73-70 

94-750 

94-330 

94-510 

94-540 

94-415 

94-481 

nt dir. 90 
7 15 8 

18 23 
22 42 

at dir. 95 

7 14 5 ' 
iS 41 
11 » 4 ,S 

bv div.90 

7 34,0 

3 47,00 

by div.95 

_Z_- 35.5 
3 46,75 

116,776 

888 

Pos. 

7 V 70 

113-10 

74 'SO 

111-36 

98-400 

98-800 

98-430 

98*600 

98-615 

9S-607 

at dir. 95 
7 16 5 

30 14,5 
33 39,5 

at dir. too 
7 16 10 
30 0 

33 55 

by div.95 
3 47,15 

by dir. 100 

_7 35 .o_ 

3 47,50 

>17,430 

8S9 

Neg. 

111-36 

66- 60 
111-44 

67- 10 

94-480 

94*020 

94*320 

94-150 

94-170 

94-110 

St dir. 90 
7 37 5 « 
41 *5 

45 14 

at dir. 95 
7 37 38 
41 * 8,5 
45 II 

by dir. 90 

7 33 .o_ 
3 46 . 5 

by dir. 95 

JL 33 *^ 

3 46,5 

116,500 

890 

Pos. 

67- 10 
119-01 

68- 00 
118-08 

98- 1 10 
98-510 
98-040 

98-310 

98-175 

98-195 

nt dir, 95 
7 48 55 
51 57.5 
56 i8 

at dir. 100 
7 49 6,5 

S» 45,5 
56 40 

by dir. 95 

_ 7 _ 33 .o_ 
3 46 ,S<» 

by dir. ico 

7 33.5 
3 46,75 

116,665 

891 

Neg. 

118-08 

60- 30 
117-00 

61- 10 

94-190 

93- 650 

94- 050 

93-91° 

93-850 

93-8*5 

at dir. 90 
8 0 33,5 

4 3 

8 7 

at dir. 95 
8 0 11,5 

4 14 
7 55,5 

by dir. 90 

_ 7 _ 33 -i 
3 46,75 

by div. 95 
7 33.0 

3 46,50 

116,556 

891 

Pos. 

61-10 

134-48 

61-og 

> 33 ' 4 » 

97- 790 

98- 180 
97-750 

98-035 

98-015 

98-015 

at div. 95 

8 II 40,5 
15 40 
19 '4 

at dir, too 

8 1 1 50,5 

•5 19,5 
19 14 

by div. 95 
7 llvS 

3 46,75 

by dir. 100 

7 33 - 5 . 
3 46,75 

116,750 

893 

Nog. 

133-41 

54- 36 

132*20 

55- 50 

93-990 

93-380 

93-850 

93-685 

93-615 

93*650 

St dir. 90 

8 13 13 

16 48,5 

30 48,3 

at div. 95 
8 13 6 

16 57,5 
30 39 

by div.90 

7 33-5 
3 46,75 

by div.95 

7 33,0 
3 46,50 

116,568 



Here I 

tru tmer 
(onion 

nipted for 
rod WM 

upwards 
put in 

of two hour.: 
motion by Uie 

■ad, wlien I re 
Hook’s joint. 

commenced. 

tbe 


89+ 

Pos. 

71-90 

137-96 

71-90 

136-94 

104*930 

105*430 

104*920 

105-180 

105-175 

105-177 

nt dir. 105 

10 58 9 

11 I 57 
5 43 

at dir, i 10 

10 58 10 

11 1 46 

5 54,5 

by div. 105 
7 34,0 

by div, I to 

7 34,5 

227^009 

3 47,00 

3 47,15 


18*** Sehibs continued.— 2j*incb I^ad balls, with bifilar hruss wire ; distance = ‘380 inch. Ixxix 


1841. 

Ko. 

PoaUioct 
at tbe 
M»w». 

Kxtrviii* 

obwn>«4. 

lat Hc«n. 

liwl McAIt. 

Sri Mwi OWri Timri, 


K 

Air Mean 
KinMIiik 
P oUH. 

Pflnl, fc „ . 

1 B m • 

}i m • 

IB a 

m • 

Cootinuvd. 

T« 

n- 

»9S 

N#S- 

136-94 

65- 30 
*15*74 

66- 18 

101*110 

100*510 

100*960 

too‘810 

100*740 

100*780 

diT. 100 
” 9 33 

13 16 
>7 5 

at div. 105 
II 9 11,5 
13 16 

■* $4.5 

by dir. too 

7 3*40 
5 4».o 

by dir, 105 
7 3»,o 

3 *‘.o 

116, COO 

896 

Pos. 

66'iS 

I43-M 

67-»» 

»4»’9» 

104*690 

105*110 

104*570 

104*950 

104-690 

104*910 

at di?. 100 
IS 10 41,5 
14 48 

18 15 

at dir. 105 
11 10 51 
*4 38,5 
18 15 

bj dir. 100 

7 

3 4‘->5 

by div. 105 

7 33,0 
3 4‘.50 

216,496 

*97 

Neg. 

«4**9» 
5980 
140* 51 
60*84 

ioo‘86o 

100-160 

100*680 

100*510 

IM>'420 

100-465 

at div. too 
11 31 14 

JS 5*.5 
39 46,5 

at dir. 105 
11 31 5 

3« 7.5 

39 37 

by dir. 100 
3 46.15 

by dir. 105 

7 3«.o 
3 46.00 

126,117 

June i6 
T-«o-„ 
B»30 *i6» 

Cootinotd. 

898 

Pofc 

60-40 

113-00 

8i'to 

111*30 

101*700 

101*050 

101*700 

101*875 

101-875 

101-675 

at dir. 100 
9 50 18 

57 5« 

at dir. 105 
9 50 45 

miasHl. 

5* 'S.5 

by dir. too 
7 10.0 

3 45.00 

by dir. 105 

_7_30.5 ^ 
3 45,*5 

115,094 

*99 

Hvi. 

121*30 

73*10 

111*40 

71’9‘ 

97*600 

97*350 

97'66o 

97*575 

97*515 

97*545 

at div. 95 
10 I 59,5 

5 *9»S 
9 *9.5 

at dir. 100 
*0 * 44.5 

S 44*5 
9 *4 

by dir. 95 

7 30.0 
3 45,00 

by dir, iq© 

Z *9-5 

3 44,75 

s*4.,73 

900 

PQ*. 

71'94 

»>’SI 

74‘9® 

“754 

101*4x0 

101*690 

toi‘410 

101*655 

101*655 

101*655 

at div. 100 
to 13 6 

17 0 

lO 36 

at div. 105 
10 13 19 

16 46,5 

*0 49.S 

by dir. too 

,7 . 30,o_ 
3' 45,00 

by dir. 105 

_7_.3o,5 _ 
3 45, *5 

115,083 

901 

N.g. 

117-94 

^7*14 

116-91 

68*10 

97*640 

97*130 

97-560 

97*3*5 

97*345 

97-3‘S 

at dir. 95 
10 14 33 
18 7 

3* 3 

at dir. 100 
10 14 11 
18 19 

3* S* 

by dir. 95 

7 30,0 
3 45,0 

by di*. loo 

. 7_lo,o 
3 45,0 

215,000 

90s 

Pos. 

68*10 

134*40 

69'iI 

133-40 

101*300 

101*840 

101*340 

101*570 

101*590 

101*580 

at dir. loo 
10 35 41 
39 33 
43 »* 

at div. 105 
10 35 51 
39 *» 
41 ** 

by dir. too 

- 7_30,o 
3 45, o' 

by dir. 105 

_7 30.^ 
~3 45,0 

115,000 

9OJ 

N.ic. 

133-40 

6i'8o 

131*30 

61*71 

97600 

97050 

97-510 

97*3*5 

97‘i*o 

97*30* 

at dir. 95 

10 47 6 

50 4**5 
54 35*5 

at dir. too 
10 46 56 

50 51 
54 *5 

by dir. 95 

7 *9.5 

by di*. 100 
7 *9,0 

J14.6JS 

3 44*75 

3 44,50 

904 

Poi. 

61*71 

139*61 

63*86 

ij«SO 

101*170 

101*740 

101*160 

101-455 

101*460 

101*457 

at div. too 

10 58 IS 

11 1 5 

5 44.5 

at dir. 105 
10 58 14 
** * 55, $ 

5 H 

by dir. 100 

7 *9.5 
3 44,75 

by dir. 105 

7 30*o_ 

3 45,0© 

s»4.,»3 

905 

Nrg. 

ijS'SO 

56- 50 
>57'»6 

57- $o 

97*500 

96*880 

97-310 

97*190 

97*130 

97*160 

at dir. 95 

** 9 37,5 

*3 *4,5 
17 7 

at dir. too 
II 9 29 

*3 *3,5 
16 58 

bydir.95 

7 *9-5 
3 44*75 

by div. 100 

Jf 19,0 
3 '44^'so 

114.64s 

906 

Pos. 

57'5‘> 

•44'54 

5S70 

i+5-il 

100*970 

101*570 

100*990 

101*170 

ioi'i8o 

101*275 

at dir. 100 
11 20 48 
14 37 
x8 18 

at div. 105 
11 10 56 
U *8,5 
18 16,5 

by dir. 100 

7 30,0 

3 45,00 

by dir. 105 

7 30,5 
3 45, *5 

125,064 


Digitized by Google 



Ixxx 18 '*' Series continued. — 2 j-inch Lead balls, witli bifilar brass wire; distance = ’380 inch 


1841 . 

■ 

No. 

Politkin 

ofUto 

Gxtmno 

Dlrljiioiui 

ob*«)nr««J. 

iKt Moan. 


Zrtl Mean, 
or Rvotlitx 
Point. 

*riowi. 

2 N 

N 

for Mean 
Rvating 
Point. 

h m • 

h m • 

m a 1 m • 

Continued. 

T-60-88 

11 — jo'i5o 

907 

Xeg. 

14318 

5 J -46 

141*80 

31*70 

97-370 

96*630 

97*150 

97*000 

96*940 

96*970 

It dir. 95 
'• 3 * 9.5 

35 48 
39 40 

at dir. 100 
II 32 1,5 

35 56,5 

39 3«,5 

b)’ dir. 95 

7 30,5 
3 45, *5 

by div. ,00 

7 30,0 
3 45.00 

• 

*15,151 

908 

I'of. 

52'70 

149*00 

54*10 

147*60 

100*850 

101*550 

100*850 

101*200 

101*200 

101*200 

It dir. 100 
•• 43 n.S 
47 10,5 

50 51 

St dir. 105 
II 43 19 

47 3 

SI 0 

b_v div. 100 

7 30,5 
3 45,*5 

by dir. 105 

7 3 »,o 
3 45,50 

1*5,310 

909 

Neg. 

147*60 

46'92 

146*08 

48*18 

97*160 
96*500 
97* I So 

96*880 

96*840 

96*860 

Ht dir. 95 
•« 54 43,5 

58 H 
0 1 14,5 

St dir. 100 
II 54 36 

58 31 
017 

by dir. 95 

7 3 «,o 

3 45.5 

]>V dir. 100 
7 

3 45,5 

**5,500 

910 

Pos. 

48*18 

153*00 

49 ' 9 + 

151*48 

100*640 
SO I '470 
100*710 

101*055 

101*090 

101*072 

at dir, loo 

0 5 57 

9 46 
•3 > 7,5 

at dir. 105 
064 
9 39 
>3 35 

bj div. 100 

7 30>5 
3 45 j*S 

by dir. 105 

7 3 «,o 
3 45,50 

**5,303 

911 

Neg. 

151*48 

41*88 

I 49 * 6 S 

44*00 

97-180 

96*280 

96*840 

96*730 

96*560 

96*645 

at dir. 95 
0 17 19 

miased. 

^ 49 »S 

at dir. ICO 
0 17 11 

missed. 

*4 4*,5 

by dir. 95 

7 30,5 
3 45, *5 

hr dir. too 

7 30,5 
3 45 , *5 

1*5,150 

June 17 
T=6f8i 
H — JO" 1 30 

Continued. 

911 

Pos. 

8 1 *80 
118*44 
81*50 
117*98 

100*120 

100*470 

100*240 

100*295 

100*355 

100*325 

St dir. 100 
9 47 *8,5 
5 * '6.5 

55 0 

at dir. 105 
9 47 48,5 

50 56.5 

55 * 0,5 

by dir. 100 

7 3».5 
3 45,75 

by dir. 105 
7 32,0 

3 46,00 

115,766 

9*3 

Neg. 

117*98 

74-68 

117*18 

75*30 

96*330 

95*980 

96*290 

96*155 
96- ‘JS 

96*145 

St dir. 95 
9 58 54 
10 2 32 

6 * 5.5 

at dir. 100 
9 58 37 
10 2 49 

6 8 

by div, 95 

7 31.5 
3 45.75 

by dir. loo 

7 3',0 
3 45.50 

*15,693 

914 

Pos. 

75-30 

115*00 

76*08 

114-31 

100*150 
lOO* 540 
100*200 

100*345 

100*370 

100*357 

St dir. too 
10 10 9 

•3 57 
17 40 

SI dir. 105 
to 10 13,5 
•3 4 * 
•7 55 

by dir. 100 

7 3 ’.° 

3 45.50 

by dir. 105 

7 3»,5 
3 45,75 

115,518 

9*5 

Neg. 

114-31 

68*30 

•»J -34 

68*91 

96*310 

95*810 

96*130 

96*065 

95*975 

96*010 

at dir. 95 
10 21 32 

25 12 

29 3 

at dir. loo 
to 21 19 

»5 a 5»5 

** 49.5 

by dir. 95 

7 3 *.o 

3 45,50 

by dir. 100 

7 30,5 
3 45, *5 

** 5.449 

916 

Pos. 

68*92 

130*90 

69*91 

130*08 

99*910 

100*410 

100*000 

100*160 

100*205 

100*182 

St dir. 100 
10 31 48,5 
36 35 
40 > 9.5 

at dir. 105 
10 33 0 

36 13 

40 3 1,5 

by dir. 100 
7 3 I.O 

by dir. 105 
7 3>,5 

**5.509 

3 45.50 

3 45,75 

9>7 

Neg., 

130*08 

61*30 

119*01 

63*18 

96*190 

95*660 

96*100 

95-9*5 

95*880 

95*901 

at dir. 95 

•0 44 9,5 

47 5 *, 5 
5 » 40,5 

at diT. ICO 
10 43 59 

48 1 

5 » * 9,5 

by dir. 95 

7 3 »,o 
3 45,50 

by dir. 100 

7 3 °, 5 
3 45,»5 

** 5,455 

918 

Pos. 

63*18 

136*31 

64*11 

•35-54 

99*850 

100*570 

99'8So 

100*110 

100*125 

100*117 

at dir. loo 
•0 55 * 5,5 
59 11 
II 1 57 

St dir. 105 

•0 55 35,5 
59 * 

»• 3 7,5 

by dir. 100 

7 3«,5 
3 45,75 

by dir. 105 

7 3 *.o 
3 46,00 

*15,756 


IS'*" Series continued. — 2}-incb Lead balls, with bitilar brass wire ; distance = '380 inch. Izxxi 




Podtion 
of the 




3 rd Mean, 


2 N 

N 

1841 . 

No. 

Kilreme 

Irt .Ve«n. 

tod Mean. 





for Moan 










otjeonreO. 



Point. 

h m ft 

h m ft 

m ft 

m ft 

Point. 

CoDtioued. 



> 3 S‘ 5 + 

96-140 

95- 510 

96- 010 



at div. 95 

at div. 100 

by div. 95 

by dir. too 

« 


919 

Stg . 

56-74 

13+-50 

95-830 

93-765 

95-797 

11 6 46 

10 18,5 

11 6 37 

10 38 

7 3 >.o 

7 30,5 

1*5,460 




57 - 7 * 



14 17 

14 7.3 

3 45.50 

3 45.*5 





57 ’ 7 » 

00*710 



at div. 100 

at dir. 105 

by div. 100 

by div. 105 



920 

Poa. 

141-70 

100*300 

100*005 

100*005 

1118 3 

II iS 11,5 






58-90 

99-710 

100*005 

*I 48.5 

2t 40 

7 3 J .5 

_7 3 >.S 

**5,750 




140-51 



*3 34.5 

*5 43 

3 43.75 

3 45.75 





140-5* 

96-010 

95-695 

95-665 


nt dir. 95 

at div. too 

by dir. 95 

by div. 100 



911 

Nog. 

51*52 

159*22 

95370 

95-960 

95-680 

11 19 11,5 
33 5.5 

II 19 14,5 

33 >4 

7 3 >.S 

7 3 '.o 

115,716 




51-70 



36 54 

36 43.5 

3 45.75 

3 45.50 



911 

Po«. 

5*-70 

146-48 

99-590 

ico*a8o 

99-935 

99-937 

at dir. 95 
II 40 32 

at dir. too 
11 40 40 

by dir. 95 

by div. 100 




54-08 

99-600 

99-940 

44 33 

44 *3.5 

7 3«.5 

7 31.5 

** 5.750 1 




145-1* 



48 3.5 

48 1 1 , 5 

3 45-75 

3 45.75 

1 




145-11 

96-000 

95-180 

95-930 



at dir. 95 

nt div. loo 

by div. 95 

by div. 100 



9*3 

Nog. 

46-88 

143-68 

95-640 

95-605 

95-611 

11 51 59 

55 43 

11 51 51 

53 30,3 

7 31 . 5 

7 3 «.o 

**5,719 




4S-1S 



59 30,5 

39 *3 

3 45.75 

3 45.50 





48-18 

QO*alOO 



a: dir. 95 

at div, 100 

by div. 95 

by div. 100 



914 

Pot. 

150-61 

ICO- 160 

99-780 

99-781 

0 3 10 

0 3 17 



*13,989 



49-70 

99-410 

99-783 

7 9.5 

7 *.5 

7 3*. 5 

7 3*.o 




149-11 



10 41,5 

10 49 

3 45.75 

3 46,00 





149-11 

95-910 

95-050 



at dir. 95 

at div. 100 

by div. 95 

by div. 100 



9*5 

Nog. 

41-70 

95-480 

95-455 

0 14 36 

0 14 * 9.5 



1*5,500 


147-40 

95-810 

95-430 

18 10,5 

18 17 

7 3».o 

7 3».o 




44-** 



** 7 

22 0,5 

3 45.5 

3 45.5 

1 


916 

Poa. 

44 -*l 

154-10 

99*210 
100* too 

99-655 

99-65* 

at div. 95 
0 25 4^ 

at div. ICO 
0 *5 54.5 

by div. 95 

by div. ICO 




46*00 

99*200 

99-650 

19 46 

*9 39.3 

7 3 ».o 

_7._31.J_ 

** 5 . 73 * 




1 51-40 



33 ’9 

33 *6 

3 45.50 

3 45,75" 





I 51-40 

95-90C 

94-910 



at div. 95 

at div. 100 

by dir. 95 

by div. ICO 



9*7 

Nog. 

39-40 

95‘405 

95-370 

0 37 13.3 

0 37 7 

7 3'.o 


**5,500 


150-41 

95-335 

40 5*. 3 

4 « 3 

7 3 «.o 




41*10 




44 44.5 

44 38 

3 45.5 

3 45,5 





41‘tO 

99*140 
. 100*040 
99* too 



at dir. 95 

at dir. loo 

by div. 95 

by div, 100 


T ■» 6 a *47 

918 

Poa. 

157-18 

41-90 

99-590 

99-570 

99-580 

0 48 25 
miftsod. 

0 48 31,5 
miaaed. 

7 3».5 

7 3>,5 

225,750 

BtaJO'ICO 



155-30 



35 56.5 

36 3 

3 45.75 

3 45,75 


lO"*" Series. — 2j-incb Lead balls, with biblar silk lines ; distance = ‘SSO ineb. 

Jun» i8 
T- 65-50 
B*»»9-7 i6 

9*9 

Poa. 

87- 60 
115-10 

88- 34 

101*400 

101*770 

101*520 

101-587 

101-645 

101-616 

at div. 100 
4 48 *0 
5 * 39 

at div. 105 
4 48 49 
52 10 

by div. ICO 
7 59.5 

by div. 10$ 
8 0,0 

*39,831 

Contiuued. 



114-70 



56 » 9.3 

56 49 

3 59»75 

4 0,00 



Royal Astros. Hoc. Vol. XIV. 1 


1841 


T -65-50 

B*»»9*7 i 6 


Jon« 19 
T-66‘io 
i) a >9*676 


97-670 

5J.4‘o 

^-s« 

*47-44 



U div. 90 udiv. 95 lbydjv.90 bydiT.95 
11 >6 41,5 ti 16 }3,5 I 

30 3a 30 40 t i,s H 1.5 

W 43 14 35 4 0.75 ♦ ®»75 



at dir. 95 Bt dir. 100 
10 31 18 10 30 $6,5 

34 49.S 55 *« 

19 *9 3» 57 




Bt Jir. 105 

by dir. 100 

by dir. 105 


10 43 15 

47 3 

8 

*>o 

8 


140,658 

S' >‘.5 

"'4 

0,50 


0.75 



bydir.95 j 
8 1,5 ! 

by dir. 100 
8 1,0 

140,588 

4 0,75 1 

4 0.50 

1 


by dir. 100 
8 1,0 

by dir. 105 
8 1,5 

4 0,50 

4 0,75 






























































19“' Series continued. — 2i-incb Lead balls, with bifilar silk lines ; distance = '380 iiicb. Ixxxiii 


1841 . 


Podllon 

Kxtreme 

Itt Mciu). 


3rtJ Me«o. 

Obaervtftl Time*. 


2 

N* 

N 

for ^!^an 


Mamet. 

ubwn'ifO. 


Point. 

h 

ra a 

b 

m « 

m 

a 

m a 

KeMlnx 

Point. 

Continued. 



131-78 




et die. 

95 

et dir. 

ICO 

by div. 95 

by div. 100 

* 


94a 

Neg. 

65-48 

98- 140 

98-385 

98-387 

1 I 

>9 

19 

11 

•9 

• 7,5 

8 


8 0,5 




130-80 

98-640 

98-390 


*3 

•4 


*3 

* 5,5 

1,0 

*40, 33 ^ 




66-48 




*7 

30 


*7 

18 

4 

0,50 

4 0,25 





66-48 




et div. 

ICO 

at div. 

•05 

bydi 

r. 100 

by dir. 105 



943 

Fos. 

139-50 

103-600 

103-195 

103-325 

II 

3 > 

»7 

11 

3 > 

* 7,5 

8 






67-70 


> 03’355 


35 

3».5 


35 

21 

0.5 

8 0, 5 

*40,150 




138-51 





39 

• 7,5 


39 

28 

4 

0,15 

4 0,1s 





138-51 




It dir. 

95 

at dir. 

too 

by dir. 9 5 

by dir. 100 



944 

Neg. 

58-88 

08-000 

9*'395 

9*’397 

II 

43 

33 

M 

43 

*3,5 

8 


8 o,s 





137-30 


9S-400 


47 

20 


47 

3 “ 

I9O 

*40,330 




60-11 





5 « 

34 


54 

14 

4 

0,50 

4 0,2$ 





60-11 

101-960 



at die. 

100 

at ( 

ir. 

105 

by di 

r. ICC 

by div. 105 



945 

Po». 

145-80 

103-660 

103*310 

» 03'335 

11 

55 

*3 

11 

55 

3 * 

8 


8 0,5 





61-51 

103-060 

103-360 


59 

35,5 


59 

* 6,5 

0.5 

*40,250 




144-60 



0 

3 

* 3.5 

0 

3 

3 *,S 

4 

o,*S 

4 0,25 





144-60 




et dir. 

95 

at dir. 

lOO 

by dir. 95 

by div. 100 



946 

Neg. 

53-10 

98-190 

98-520 

98-507 

0 

7 

37 

0 

7 

28,5 

8 


8 0,0 





143-18 

98-800 

98-495 


11 

*5 


1 z 

34 


140,075 




54 ‘ 3 * 




>5 

37,5 


•5 

28, 5 


0,15 

4 O 9 OO 





S 4 ' 3 * 

102*910 



et dir. 

100 

at div. 

• 05 

by dir. ico 

by dir. 105 



947 

Po». 

151-50 

103-6<)o 

103-300 

103-315 

0 

»9 

18 

0 

•9 

36 

8 


8 0,5 





55-88 


103-330 


*3 

39 


*3 

3^ 

0.5 

240,150 




1 50-06 





*7 

28,5 


17 

36,5 

4 

0,15 

4 o,*S 





150-06 




et dir. 

95 

at dir. 

100 

by div. 95 

by dir. 100 


T=6s-43 

94 * 

Neg. 

47-68 

148-50 

98 -090 
98-slo 

98-480 

98-450 

98-465 

0 

3« 

35 

40,5 

30 

0 

3» 

35 

*3 

3* 

8 

0.5 

8 0,5 

240,250 




49-11 




39 

41 


39 

33,5 

4 

0,15 

4 0,15 


June 11 



87-9* 




et dir. 

100 

at dir. 

105 

by dir. too 

by div. 105 


7 = 64-15 
B=19-Sco 

949 

Pot. 

117-81 

88-50 

103-160 

103*015 

103*025 

103*020 

6 

16 

20 

22 

5+ 

6 

16 

20 

48 

18 

8 

0,5 

8 1,0 

240,401 




117-28 





*4 

11,5 


*4 

49 

4 

0,25 

4 0,50 





117-28 




et div. 

95 

et dir. 

100 

by di 

V. 9 S 

by div. 100 



950 

Neg. 

79-36 

9$*020 

98-170 

98-161 

6 

18 

55,5 

6 

28 

35 


8 0,0 



116-68 


98-155 


3 * 

30 


3* 

50.5 

8 

0.5 

240,092 




79-90 





36 

16 


36 

35 

4 

0,15 

4 0,00 





79-90 

102*700 



at dir. 

100 

at div. 

•os 

bydi 

r, 100 

by dir. 105 



95 > 

Pot. 

125-50 

103-170 

102-935 

101-980 

6 

40 

3 * 

6 

40 

55 



8 0,0 




80-84 

I02*8So 

103*025 


44 

5 * 


44 

4 ^ 

7 

59,5 

239,900 




114-91 




48 

37,5 


48 

55 

3 

59.75 

4 0,00 





114-91 

q8-«IO 



at dir. 

95 

at div. 

ICO 

by dttr. 95 

by dir. 100 



95 * 

Neg. 

71*10 

98-060 

98-285 

98-297 

6 

S 3 

•,5 

6 

5 * 

47 

8 


8 0,5 



124*01 

98-560 

98-310 


56 

4 * 


56 

57,5 

X 9 O 

* 40,335 




73-10 



7 

X 

*,5 

7 

0 

47,5 

4 

0,50 

4 0,25 





73-10 

103*020 



et dir. 

100 

at div. 

•05 

by dir. 100 

by div. 105 



953 

Pos. 

131-94 

103-^60 

103*290 

103-317 

7 

4 

47 

7 

5 

0 

8 


8 0,0 




74-18 


><> 3‘345 


9 

4,5 


8 

5^,5 

O 9 O 

240,000 

Continued. 



131-08 





12 

47 


•3 

0 

4 

0,0 

4 0,0 



Ixxxir IQ*** Series continued. — 2^-inch Lead balls, with biBIar silk lines ; distance = '380 inch 


1841 . 


Pdiitioo 
i>f the 

M*N*4*». 

Kxtran* 

lat M«aii. 


3rd Mc«n, 
or RcAtlnff 
Point. 

Obverred Tbnc«. 


V 

for Mean 


IM1 iakiiu 
uT>m>n' 4 >d. 


h m * 

ti m • 

m • 

ro s 

BcfUnx 

Poliit. 

Coutioued. 



131-08 

98-790 

98-200 

98-700 



at dir. 95 

at dir. too 

by dir. 95 

by dir. ico 

• 


9 S 4 

Neg. 

6550 

I WOO 

98495 

98-450 

9S-472 

7 '7 6,5 

20 50,5 

7 '6 55 

2t 2 

8 0,0 

7 59.5 

239,826 




66*50 



»5 6.5 

*4 54,5 

4 0,00 

3 59,75 



9 S 5 

Po«. 

66- 50 
139-40 

67- 80 

102- 950 

103- 600 
103-050 

>° 3'»75 

103-325 

103*300 

at dir. ico 
7 >8 54 
33 8 

at die. 105 
7 *9 4,5 

3 * 57,5 

by dir. 100 
7 59,5 

by dir. 105 
8 0,0 

* 39 , 9'4 




138-30 



36 53.5 

37 4,5 

3 59,75 

4 0,00 



956 

Ncg. 

138-30 

59-28 

137-00 

98 -790 
98- 140 
98-800 

98-465 

98-470 

98-467 

at div. 95 
7 4 ' 9.5 

44 56 

at die. 100 
7 40 59,5 
45 6 

by dir. 9 5 
8 0,0 

by dir. 100 
8 0,0 

240,000 




60-60 



49 9.5 

48 59.5 

4 0,0 

4 0,0 



957 

P 03 . 

60-60 

145-70 

62-20 

103-150 

103-950 

103-450 

103*550 

105270^ 

103-625 

at dir. 100 
7 5 » 58 
57 " 

at dir. 105 
7 S 3 7 
57 » 

by dir. 100 

59 >° , 

by dir. 105 
_7 59.5 

239,681 




144-70 



8 0 57 

8 I 6,5 

3 59,50 

3 59,75 





144-70 

99-350 

98- 750 

99- 500 



ui dir. 95 

at div. 100 

by dir. 95 

by dir. 100 



95$ 

Xeg. 

54-00 

143-50 

99-050 

99-125 

99-087 

8 5 12 

8 58 

* 5 3.5 

9 6,5 

8 0,0 

7 59,5 

*39.796 




55 50 



13 12 

'3 3 

4 0,00 

3 59,75 





Here 1 

w*M in 

(eirapted 

for nearly two 

hours. 





959 

I’os. 

66- 12 
141-30 

67- ig 

105*710 

104*240 

105*690 

103-975 

103-965 

103-970 

at dir, too 
10 8 21,5 

12 38,5 

at dir. 105 
10 8 31,5 

12 28 

by dir. 100 
8 0,5 

by dir. 105 
8 1,0 

*40,448 




140*20 


16 22 

16 32.5 

4 o ,*5 

4 0,50 





140*20 

99-460 
98'gio 
99’ 3 5 ° 



at dir. 95 

at dir. 100 

by dir. 95 

by dir. 100 



960 

Neg. 

58-72 

128-90 

99'35 

99-080 

99-107 

10 20 40 
»4 HiS 

10 20 30,5 
*4 34 

8 0,5 

8 0,0 

*40,045 




59-80 


18 40,5 

28 30,5 

4 0,25 

4 0,00 





59-80 

103- 590 

104- 290 
105*650 



at diT, 100 

at dir. 105 

by dir. 100 

by dir. 105 



961 

Pc 

147-38 

61-20 

103-940 

103-970 

103-955 

10 32 27 
36 41 

'o 3 * 35.5 
36 3*,5 

8 o,s 

8 o,s 

*40, *5° 




146-10 


40 * 7,5 

40 36 

4 0,25 

4 0,25 





146-10 

99450 

98- 760 

99- 450 



at dir. 95 

at dir. 100 

by div.93 

by dir. 100 



962 

Neg. 

52-80 

• 44 ' 7 » 

99-105 

99-105 

99-105 

10 44 41,5 
48 29 

'O 44 34,5 
48 37,5 

8 o,s 

8 0,0 

*40,045 




54-18 


5 * 43 

5 * 34.5 

4 0,25 

4 0,00 





54-18 

103- 540 

104- 350 
103-640 



at die. 100 

at dir. 105 

by dir. too 

by dir. io$ 



963 

Po«. 

152-90 

55-80 

103-945 

103-995 

103-970 

to 56 31,5 

11 0 44 

10 56 39 

11 0 36 

8 0,0 

* 0,5 

240,198 




151-48 


4 3', 5 

4 39,5 

4. O4OO 

4 o ,»5 


T •• 64’63 

964 

Neg. 

151-48 

47-68 

149-86 

99-5S0 
98-770 
99 ' 530 

99’ '75 
99-150 

99-162 

at dir. 95 
11 8 45 

12 33 

at dir. too 
11 8 38 

12 40,5 

by dir. 95 
8 0,0 

by dir. too 
7 59,5 

* 39 , 79 * 



49-20 


16 45 

'6 37,5 

4 0,00 

3 59.75 



It wu 

in tbo 

adQroooo 

of this 

day that 

I met 

witli iba dread 

ful accident 

recorded in 

page 66. 



19‘" Series coutimied. — 2^-inch Lead balls, with bifilar silk lines; distance = *3B0 inch. Ixjtxv 



Digitized by Google 




Ixxxvi 19* Series continued.— 2 J-inch Ijiad balls, with bifilar silk lines; distance = *380 inch. 



1 1 

jSrd Biran.! 

Oh^rvrJ Ttmo*. | 

1 ’ 

fuint. 

b 

m a 1 li Bi a 

" 

. 


69*74 I j at dir. too at dir. 105 br dir. too bj dir. 105 * 

,77 i Pof '»■•»* i >o»-,ss ' ’*•> ’ 1 

I 7' '> ,oi-«7o '°*’»75: 4* 3» 4* 7 S ».° I 7 I34.i4» 

■34 >» I I 54 44.5 5* 34.5 3 S».»> , 3 59.4$ 


f-‘3’9‘ 

Bb39-87x 


9$o Nag 


9 St Po«> 


9 «» Nag. 




986 Nag. 



_ 99*450 

•*♦7“ 1K.-JOO 


at dir. 105 
6 3I 16 

at dir. 106 
6 38 21 

br dir. 105 

bj dir. 106 

42 0 

4* S3 

7 *0,5 

7 2I4O 

45 3*.S 

45 44 

3 40.a5 

3 40,50 




101*7001 

ioo*o;o 101*172 

101*490 ; “® 


101*490 I 

100*600 I ]oo'99o 

101*270 


at dir. 101 I at dir. 102 brdtr. loi brdir.toij 
6 49 24 6 49 20 I 

51 **5 51 6.5 7 2 0 .1 7 *0.0 220,181 

5® 44.5 56 40 I 1 4°.»5 3 40.00 1 


at dir. 105 ntdir.iio lbrdir.io$ b7dir.u0) 

7 O 7 o 47 I I 

4 *.5 3 49.5 i 7 20,0 7 2 1.0 220,009 

7 4*! 8 8 [ 3 40,0 3 40,5 I 


at dir. 

100 

at dir. 

i«5 1 

by dir. 100 j br dir. 105 

7 »» 

35 

7 11 

>*.5 

i 

*5 

9 

*5 

26,5 

7 20.0 7 19,0 219,901 

18 

55 

18 

37.5 1 

3 40.0 3 39.5 




at dir. 

too 1 

\ at dir. 

105 

by dir. 100 brdir. 105 

7 22 

20 1 

( 7 »» 

1* 


26 

J' 

1 26 

*4.5 

7 '9.5 7 40.0 419,9,7 

*9 

39.5 1 

1 29 

56 

3 39.75 3 40,00 ! 


'* •Am I 

100*060 : 100*515 

.co-loo 


7«-4» 

1. 04-600 I '°«-'45 

•®’10 I I *04*105 

126*92 


at dir. 

100 

at dir. 

105 

7 31 

'40 

7 33 

»5,5 

37 

'5.5 

37 

31 

40 

4*. 5 

40 

43 


at dir. 100 

at dir. 105 

by dir. 100 

by dir. 105 


7 44 *9 
48 32 

1 7 44 43 
4, '7.5 

1 

7 18,0 I 

7 19*0 

219,412 

5» 47 

5* 4 

3’ 39.0 j 

3 19.5 



j at dir. 95 at dir. too 1 dir. 95 bj dir. 100 

0 7 55 55 7 55 4».5 1 

j 59 7 59 »* I 7 19,0 7 18.0 219,006 

I * 3 '4 « 4 55,5. J 59,5 5 59,0 I 



Digitized by Google 


















































20* Skuibs cout. — I J-inch Platina balls, with single copper wire; diameter = •0219 inch. l.\xxvii 


I« 41 . 

|Poi*tloa 

i-'xtr^nwr 

DivUktik* 

i>bt«neil. 

1st Mvaii. 

Mean. 

Mean, 
or Kotins 
Point. 

ObMrrod Time*. 

1 N 

N 

for Mean 
Heillns 
Point. 



b ID • 

h m • 

m M 

j ra • 

Coatinui’d. 

T *.66*60 
Ua> 30*030 

988 

Ncg. 

ji8-30 

71-ii 

115-90 

74-10 

100*310 

99*010 

lOO’OOO 

99-610 

99505 

99-557 

Bt dir. 95 
8 17 54 

11 10 

15 14 

at dir. 100 
8 17 41 

31 33 

35 0 

by dir. 95 
7 *®»o 

3 4®.® 

by dir. ico 

7 19.® 

3 39.5 

• 

»i 9 ,S-t 4 

Auguat 11 
T •.69-30 
Ui 319 - 68 z 

Continued. 

989 

Pos. 

88- 50 
>i 3‘74 

89- 31 
1 13*90 

101*130 

101*530 

101*110 

101*335 

101*320 

IOX '333 

at dir. loi 

6 *7 3.5 

mittocJ. 

at dir. 101 
6 17 9 

tuiuod. 

»4 34 

bj dir. 101 

7 » 4 .® 

3 4 *.o 

by dir. 101 

7 » 5 .® 

3 4 ».S 

112,161 

990 

N«g. 

iti-90 

81-00 

111-80 

81-74 

97 - 4 SO 

96- 900 

97- 170 

97-175 

97-085 

97-130 

at dir. 97 
6 18 16 

luiurd. 
35 39 

at dir. 98 
6 18 11 
miaaed. 
35 34 

by dir. 97 

7 » 3 .® 
3 4>,5 

by div. 98 

7 13.® 
3 4‘,5 

33 I, $00 

991 

Po». 

81-74 
1 18-58 
83-96 
117-50 

100*660 

101*370 

100*730 

100*965 

101*000 

100-981 

at dir. too 
6 39 11 
43 •> 

46 45 

at dir. 105 

6 39 4 ‘ 
4 * 5®. 5 
47 6 

by dir. 100 

_ 7 _i 4 .°_ 
3 4 ‘.o~ 

by dir. 105 

7 IS.® 

3 41.5 

111,098 

99a 

N'eg. 

117-50 

77- 00 
115-90 

78- 00 

97-150 

96-450 

96-950 

96-850 

96-700 

96-775 

at dir. 95 
6 50 41 
54 10 
58 4 

at div. ICO 
6 5 ® » 3 .S 
54 s 8.5 
57 46 

by dir, 95 
7 » 3 .® 

by div. 100 
7 s*.S 

111,411 

3 4 ‘. 5 ® 

3 4 «,i 5 

993 

Po». 

78*00 

733*40 

79 *+o 

I 30‘92 

100*200 

100*900 

100*160 

100*550 

100*530 

100*540 

at dir. 100 
7 « 4 * 

5 »7 
9 6.5 

at div. 105 
7 I 58 
5 ” 

9 » 3 .S 

by dir. 100 

7 14.S 
3 4 i.i 5 

by dir. 105 

7 *5.5 
3 41.75 

111,304 

994 

Neg. 

730*93 

71*70 

119*20 

74*00 

96-810 

95- 950 

96- 600 

96-380 

96-175 

96-317 

at dir. 95 
7 56.S 

16 31 

20 30»5 

at div, ICO 
7 11 41 

16 46 
1® 5 

by dir, 95 

7 * 4.0 
3 41,0 

by dir. too 

7 13.® 

3 4 '.S 

111,867 

995 

Po». 

74- 00 
115-40 

75- 60 
113-80 

99-700 

100-500 

99-700 

100*100 

100*100 

100*100 

at dir. 100 
7 *4 » 

®7 44 
31 16 

at dir, 105 

7 »4 >5 
17 29 

31 41 

by dir. ico 

7 iS.®_ 

3 4».5 

by dir. 105 

7 26,0 
3 43 .^ 

3339$ 10 

\ 

996 

•Veg. 

113-80 

69- 10 
111-88 

70- 60 

96-450 

95 ’ 49 ° 

96-140 

95-970 

95-865 

95 - 9»7 

at dir. 95 
7 35 ‘ 3.5 
38 50 . 5 
4 » 37.5 

at dir. 100 

7 35 ® 

39 4 

4 » » 3.5 

by dir, 95 

7 14.0 
3 41,00 

by dir. too 

7 13-5 
3 41,75 

**•,954 

997 

P«. 

70-60 

117-88 

7»'34 

116-co 

99-140 

100-110 

99-170 

99-675 

99-640 

99-657 

at dir. 95 
7 46 8 

50 14 

S 3 3 » 

at dir. 100 
7 46 »o,5 
5 ® ‘.5 

53 45.5 

by d:r, 95 

7 »4tO 
3 41,0 

by dir. 100 
7 » 5 ,® 

"3 41,5 

211,466 

998 

N*g. 

ii6*co 

66*08 

133*90 

67*70 

96-040 

94- 990 

95- 800 

95 ' 5>5 

95395 

95-455 

at dir. 95 

7 57 3 " 

8 I to 

4 54.5 

at dir. too 

7 57 ig 

8 1 11,5 

4 4‘.5 

by dir. 95 

7 » 4.5 
3 41 , *5 

by dir. leo 

7 * 3.5 
3 41,75 

2239205 

999 

Pos. 

67-70 

119-88 

69-54 

137*90 

98- 790 

99- 710 
98-710 

99-250 

99-115 

99-131 

at dir. 95 
8 8 i8 

30 . 5 
‘5 S».S 

at dir. too 
8 8 39,5 

11 18, 5 

‘6 4.5 

by dir. 95 

7 14.S 

by div. too 
7 »S.o 

111,461 

3 4».»5 

3 4 », 5 ® 


Ixxxviii 20"* Sf.riks cont. — 2J-incli Platina Imlls, with copper wire ; diameter = •0219 inch 


1841 . 

No. 

Position 
of tho 
Moamv. 

Kxlrcmo 

DivUlonj 

obMTted. 

\$t Mean. 

Ind Moan. 

3rd Mean, 
or Kcrting 
Point. 

Obeerred Tlm«a. 

S N 

N 

fur Mean 

h m « 

h m ■ 

m a 

CD a 

Point. 

ContiDuvd. 



117-90 

95-600 

94- 400 

95- 290 



at dir, 90 

at dir. 95 

by dir. 90 

by dir. 95 

• 

T«»69’4o 

1000 

Npr. 

6330 

115-50 

95*000 

94*845 

94-922 

8 19 58 
minaod. 

* «9 47,5 
miastfd. 

7 * 5,5 

7 * 4,5 

121,158 

1 *“* 9 ‘ 7>4 



65-0$ 



*7 » 3.5 

17 11 

3 4 i ,75 

3 4»,»5 


Au^Uit 21 
T = 66'93 

B- 19-941 

lOOI 

P09. 

8o’6o 

1 M'40 
81-98 

96-000 

96-690 

96-140 

9*'345 

96-415 

96-380 

at dir, 95 
11 11 51 

»5 44,3 

at diT. 100 
11 22 14 

15 11 

bjr dir. 95 
7 

br div* joo 
7 21,0 

»> 9 , 77 * 




1 10-30 



19 10 

*9 35 

3 39,5 

3 40.5 





1 10-30 

92-790 
92 -coo 
91-610 



•t div. 90 

•1 dir. 95 

bjdir.90 

by div. 95 



1C02 

N>g. 

75-28 

108-71 

9»'395 

92-305 

91-350 

11 33 10 

36 30»5 

II 32 50 

36 ShS 

7 21,0 

7 19.0 

220,030 




76-50 



40 31 

40 9 

3 40.5 

3 39*5 



1003 

Po«. 

76-50 

>' 5‘34 

78-10 

95- 910 

96- 720 
96-050 

96-320 

96-385 

96-332 

at dir, 95 

” 43 5*, 3 

47 49 

at dir, too 
It 44 17 
47 30 

b 7 -dir ,95 

7 * 0,0 

by dir. 100 
7 »t ,5 

220,203 




114-CO 



51 18,5 

5 ' 3»,5 

3 40,00 

3 4“,75 



1004 

Nog. 

ii4'0o 

71*70 

92-S50 

92-010 

91-670 

92-430 

92-340 

91-385 

•t dir. 90 
>> 55 *5 

5* 39,5 

at dir, 95 
«> 54 39 

5 * 56,5 

by dir. 90 
7 »t ,5 

by dir, 95 
7 *0,0 

110,392 




73-02 



0 1 36,5 

0 2 19 

3 40,75 

3 40,00 





73-02 

95- 890 

96- 740 
96-020 

• 


at dir. 95 

at dir, 100 

by dir. 95 

by dir. 100 



1005 

Po». 

118*76 

74 ‘ 7 * 

96-315 

96-380 

9*'347 

067 
9 55 

0 6 22,5 

9 39 

7 19.5 

7 *0,5 

119,885 




117-31 



>3 * 6.5 

»3 43 

3 39.75 

3 40,15 





117-32 

92*760 



It dir. 90 

at dir. 95 

by dir. 90 

by div. 95 



1006 

Nog. 

68*10 

115*51 

91- 860 

92- 610 

92-310 

9»‘»35 

91*272 

0 17 20 
10 47 

0176 
21 1,5 

7 *0,0 

7 19.0 

*> 9-773 




69-70 



24 40 

24 15 

3 40,0 

3 39,5 



ICO7 

Pus. 

69-70 

111-80 

71-54 

9 S' 7 So 

96-570 

95-700 

96-160 

96-135 

96-147 

at dir, 95 
0 28 11,5 

3 * 39 

at dir, too 
0 18 16 
3 > 45 

by liir. 95 
7 *0,0 

by dir. joo 
7 

220, 1 1 5 




120-06 



35 3*.5 

35 47 

3 40,0 

3 40,5 


T=67-iS 

1C08 

Nog. 

no-06 

65-00 

118-22 

92-530 

91-610 

92*410 

91*070 

91*010 

91*040 

at dir, 90 
0 39 » 3>5 
4 » 53 

at dir. 95 
0 39 11 

43 6 

by dir. 90 
7 *0,5 

by dir. 9 5 
7 > 9.5 

220,046 

U-29-941 



66*60 



46 44 

46 30,3 

3 40,»5 

3 39,75 


Aucuit 25 
T«»6 i-3o 
H — 30'i68 

ICO9 

Nog. 

161*10 

82-30 

158-80 

111*700 

110*550 

IH’800 

111*115 

121*175 

121*150 

at dir, 120 
6 41 10 

43 44 

at dir, 125 
6 42 1 

45 54 

by dir. no 
7 »t .5 

by dir. 125 
7 > 7.0 

118,693 




84-80 



49 » 7,5 

49 ** 

3 3*,75 

3 3 *, 50 



fOlO 

Pos. 

84*80 

164*10 

87-50 

124- 450 

125- 800 
114-610 

125-123 

125-105 

123-163 

at dir. 115 
6 53 5 

56 44 

at dir, 130 
6 53 14 

56 35,5 

by dir. 115 
7 »*,o 

by dir. 130 
7 > 8,5 

219,008 




161-71 



7 0 13 

7 0 32,5 

3 39,00 

3 39,»5 



toil 

Nog. 

161-72 

82-18 

159-00 

111*950 

110*590 

111*760 

121*170 

121*175 

121*111 

•t dir. 110 
746 

7 40,3 

at dir, 115 
7 3 57 

7 49,5 

by dir. tio 
7 > 7,5 

by dir. 125 
7 > 7,0 

118,689 

Continaed. 



84-51 



»> » 3.5 

11 14 

3 3*,75 

3 38,50 



20““ Seiuks cont. — 1 J-incb Platina balls, with single copper wire; diameter = *0219 inch. Ixxxix 


1841 . 

No. 

Podtkin 
of Ibo 

Mam 

Kxtmoc 

DlvUionn 

otMierTod. 

let Moan. 

2 nd Mcnn. 

3 rd Mo&n, 
orK<i«Un^ 
Point. 

Ob«erT<d TlniM. 

2 N 

N 

for Mean 
Bc*ting 
Point. 

h m • 

h TQ 9 

m 9 

m 9 

Continued. 

T = 6i-o8 
n— 30*168 

lOIX 

Pos. 

84*51 

164*34 

87*30 

161*91 

114*430 

115*810 

114*610 

115*115 

115*115 

125*170 

at dir. 115 
7 IS 1.5 
18 41 
11 19 

at dir. 130 
7 IS lo»S 
■ 8 31 

11 iS,5 

by dir. 115 

„ 7 _* 7 . 5 ,, 
3 3*, 75 

by dir. 130 

7 18,0 

3 39.00 

• 

118,758 

1013 

Neg. 

161*91 

8i*oo 

159*14 

84*50 

111*960 

110*570 

iirSio 

111*165 

111*195 

121*230 

at <tir. 120 
7 16 1 

*9 37 
33 »o 

at dir. 115 

7 »5 53»5 
19 46 
33 10.5 

by dir. 110 

7 lS,o 
3 39,0 

bj dir. 125 
7 17,0 

3 3*, 5 

118,877 

X014 

Pot. 

84*50 

164*41 

87*30 

161*94 

114*460 
115*860 
■ 14*610 

115*160 

115*140 

125*200 

at dir. 115 
7 36 5 * 
40 37 tS 
44 I* 

at dir. 130 

7 37 7 

40 18,5 

44 * 5.5 

by dir. 115 

7 i*,o 
3 39,00 

by dir. 13a 

7 iS ,5 
3 39, *5 

2199OXO 

10x5 

NVg. 

161*94 

81*94 

159*11 

84*51 

121*940 

120*530 

121*820 

111*135 

111*175 

121*205 

at dir. 110 
7 47 59 
5 > 33.5 
S 5 '7 

at dir. 115 
7 47 50 
51 4 *.S 
55 7,5 

by dir. 110 

7 i8,o 
3 39',oo 

by dir. 115 

7 17.S 
3 38,75 

118,940 

1016 

Pot. 

84*51 

164*10 

87*46 

161*30 

114*310 

115*780 

114*380 

115*045 

115*080 

115*061 

at dir. 115 

7 S* SS .5 

8 1 34 

6 13 

at dir, 130 

7 59 4 

8 2 15 

6 11,5 

by dir. 125 

7 17.5 

3 38.75 

by dir. 130 
3 39,*5 

118,756 

Aug. 16 
T -62*48 
11 — 30*184 

Continued. 

1017 

Pot. 

93*30 

114*91 

94*11 

114*31 

104*110 

104*570 

104*270 

104*340 

104*420 

104*380 

at dir. loO 
9 43 31 
48 15 
50 56 

at dir. 105 
9 44 6 

47 40 
51 3 * 

by dir. too 

7 *4,0 
3 41,0 

by dir. 105 

7 * 6.0 
3 43,0 

111,876 

1018 

N'eg. 

114*31 

87*00 

" 3*34 

87*91 

100*660 

100*170 

100*630 

100*415 

100*400 

100*407 

at dir. 100 

9 55 19 

58 58 

10 1 46 

at dir. 105 

9 54 5 * 
59 *5 

10 1 17 

by dir. 100 

7 * 7,0 
3 43,5 

by dir, 105 

7 *5.0 
3 4 *, 5 

113,419 

SO19 

Pot. 

87*91 

110*41 

89*16 

119*44 

104*170 

104*790 

104*300 

104*480 

104*545 

104*512 

at dir. 100 
10 611 

to 35 
13 36 

at dir. 105 
10 6 33,5 

10 12 
14 0 

by dir. 100 
7 * 5,0 

by dir. 105 
7 16,5 

113,177 

3 4 *, 50 

3 43, *5 

1020 

.\>g. 

119*44 
81*18 
1 iS*io 
83*38 

100*860 
too* 190 
100*740 

■00*515 

100*465 

100*495 

at dir. 100 
■0 17 46 

*' »s.s 

15 11 

at dir. 105 
10 17 27 

»• 45-5 
*4 S ',5 

by dir. too 

■* 

7 i6,o 
3 43,00 

br dir. 105 

7 *4.5 
3 4 *, *5 

111,916 

lOXI 

Pot. 

83*38 

114*80 

84*80 

113*50 

104*090 

104*800 

104*150 

104*445 

104*475 

104*460 

at dir. 100 
10 18 41 
3 * 56.5 
36 6,5 

at dir. 105 
10 18 59 

3 * 3*.5 
36 15 

by dir. 100 

7 *4.5 
3 41, 

by dir. 105 

7 16,0 
T 43,00 

111,919 

1022 

Neg. 

113*50 

78*18 

111*90 

79*68 

100*890 

ICO‘090 

100*790 

100*490 

100*440 

100*465 

at dir. ICO 
to 40 10,5 
43 50.S 
47 36 

at dir. 105 
10 39 54,5 
44 7 

47 >9 

hr dir, 100 

7 a?*? 

3 4*,75 

by dir. 105 

7 * 4,5 
3 4*,*5 

222,704 

102} 

Pot. 

79*68 

118*31 

81*40 

116*76 

104*000 

104*860 

104*080 

104*430 

104*470 

104*450 

at dir. 100 
10 51 7 

55 i6-S 

58 31.5 

at dir. 105 
10 51 11,5 
55 I 
5 * 47 

by dir. 100 
7 * 4.5 

by dir. 105 
7 15,5 

111,69s 

3 4*. *5 

3 4 *, 75 
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20 *^ Series cont. — IJ-inch Platina balls, with singie copper wire; diameter = *0219 inch, 


T- 66 - 0 } 

io»< Po*. 


1018 i 


1019 I Po«. 


77 ‘io 

IIS‘02 

79-10 

1x1*98 

ioi‘i6o 

101*110 

101*090 

1 

101-635 1 
ioi*6co 

! 

101*617 1 

1 

Bl dir. too 
3 25 53 
30 10 
34 *3 

at dir. 105 
3 16 10 
30 »*5 . 

34 4*»5 

111-9 

70*5 

llO'i 

7»'3 

8 

0 

1 

0 

96*740 

95*510 

96*410 

96*115 

95-960 

96-042 

at dir. 95 

3 3* 50 

44 57 
47 1* 

at dir. loo' 
1 3 * 34 
43 «4 
♦7 * 

71-30 
ii 9-70 
74 - 5 ‘ 
116*30 

100*500 

101*630 

100*430 

101*0^5 

101*030 

101*047 

at dir. 100 
3 5 * * 9 i 5 

ss 50 

59 5 * 

at dir. 105 

3 5 * 43.5 
55 35 

4 0 * 3.5 

116*30 

66-00 

113*66 

68*cg 

9 «-iS 0 

94*30 

95*70 

95 ' 49 o 

95*350 

95-410 

at dir. 95 
4 4 >*>5 

* 30 
•» 46.5 

at dir. too 
4 4 4.5 

* 44.5 
11 31,5 


T-6603 

B« 3 o*» 9 a 


Aur. a? 

T -68*70 
B — 30-180 


at dir. 

100 

4 17 

*.5 

11 

18 

»5 

30 


at dir. 90 

at dir. 95 

4 *9 59 

4 »9 47 

33 4«.S 

34 ».5 

38 18 

3* 15 


About I 8 boors j aftor tbo | f*ibcb iie«J balb baii b«wn i scrcM'ed to the torsion rod,, I coni' 

iMBCod die jpeiinteiiir sbovo !n>rard«d, for the eiurew pur|iOM of u rermioiOR wbrtbrr 1 

tbo results |*oulil b« effected | hr ibe rh«n|;e of i*m peratuie sod other cir cuBstuice* 

winch hid oc ) curred donnR ‘ tbf time ibst soine pte elous proceed iuRs bad occupied. 

I For I bed Imwo none time uilAin the frame '-work, making sundrr aiijost’ mrnts in ibe interior I 
of the torsion boi. end j where I bad oo jcuion I</r the iintroductioo of | a ItRbted ctndie. I 


atdiv. 105 at die. ito bjrdtr. 103 { bjrdir. no| 

4 » 3 *pS 4 ” 49 

16 53 16 40 8 30,0 ' 8 3 1.C I 155,031 

3> *.S 31 « 4 iS.o 1 4 M.S 1 





— 

'34-6* 


1 

1031 

Neg. 

66-68 

*3**34 

99*010 

100*170 

»9'»4S 

99-640 



69*20 

1 





at dir. too 

104.-760 

4 4* 0,5 

51 38 


56 19,5 


at dir. 105 

bjp dir. 100 

by dir. 105 


4 4* II 




51 16 

8 19,0 

8 30,0 

>54,976 

56 41 

4 *4.5 

4 *5.0 













































21’* Series continued. — 2-inch Lead balls, Trith sin/fh copper wire; diameter = 0219 inch. xci 


$nd Moui. 

drd M««n, 
or Kotiikg 
Podou 

Ob^enred TUdg». 

1 N 

N 

for >l(tan 
HcMlng 
Point. 

h m • 

h m s 

ID • 

m % 



at div. 

95 

at dir. 

100 

by div. 9 ; 

by div. ICO 

• 

99-395 

99 - 33 * 

5 > 

8,5 

3 0 

57 




99-170 


5 

3 

5 

>5 

8 -;o,o 

8 39,0 

* 54,577 



9 

38,5 

9 

i 6 

4 > 3,0 

4 > 4.5 




St div. 

ICO 

St dir. 

los 

bvdiv. 100 

by div. 105 


104-360 

> 04 - 33 * 

5 >3 

35,5 

5 >3 

47 




104-345 


18 

II 

17 

59 

8 38 . s 

8 50,0 

354,903 



11 

4 

11 

17 

4 ' 4.35 

4 15,00 




lit dir. 

103 

at dir. 

1 10 

by div. 105 

by div. 1 10 


> 05-340 

> 05*377 

II 47 

* 5,5 

II 47 

35 




105-4 >5 


51 

40 

SI 

30 

8 * 5.3 

8 26,0 

353,769 



55 

31 

56 

1 

4 > 3,75 

4 13,00 




lit div. 

95 

at dir. 

100 

by dir. 

by div. ICO 


100*030 

qq-qSo 

0 0 

16,3 

0 0 

7 




99-930 


4 

X 1 

4 

20 

8 * 6,5 

8 36,0 

353,001 



8 

43 

8 

33 

4 > 3,35 

4 > 3,00 




St div. 

105 

at div. 

1 to 

bvdiv. io< 

hv dir. 1 10 


105-160 

105-177 

0 13 

48 

0 11 

57 




> 05>95 


17 

1 

x 6 

5 *, 5 

8 36,5 

8 37,0 

353.359 



1 ] 

> 4,5 

11 

34 

4 13,35 

4 13.50 




at dir. 

95 

at dir. 

100 

by div.q^ 

bydiv. joo 


99-820 

99*775 

0 25 

38,3 

0 35 

39,5 




99-730 


*9 

35 

»9 

44 

8 37,0 

8 26,5 

* 53,261 



34 

5,5 

33 

56 

4 > 3,50 

4 13.35 




St dir. 

100 

at dir. 

103 

by div. 100 

by div. 105 


104-943 

104-947 

0 38 

3,5 

0 58 

13,5 




104*950 


4 * 

34,5 

4 * 

i 6 

8 37,0 

8 37,3 

353,747 



46 

30,5 

46 

40 

4 > 3,50 

4 > 3,75 




at div. 95 

at dir. 

ICO 

by div. 95 

by div. 100 


99-520 

99-457 

0 31 

3,3 

0 50 

54 




99-395 


33 

I 

55 

xo 

8 3 S .0 

8 27,5 

353.777 



59 

30,5 

59 

* 1,5 

4 > 4,00 

4 13.75 




at dir. 

100 

at div. 

105 

by div. 100 

by div. 105 


104-610 

> 04-595 

I 3 

30,5 

I 3 

39 




104-580 


8 

0,3 

7 

53 

8 38,0 

8 28. 5 

354,330 



IX 

38,5 

11 

7,3 

4 14,00 

4 > 4.*5 




at div. 

95 

at dir. 

ICO 

by dir.qt 

by div. 100 


99-073 

99*010 

1 16 

* 8,5 

1 16 

30 , s 




98-945 


10 

39-5 

10 

3 * 

8 3 $,; 

8 28,0 

254,050 



34 

37 

*4 

48,5 

4 14,35 

4 > 4,00 




at div. 

ICO 

at div. 

105 

by div. 100 

by div. 105 


104*170 

104 - > 6 « 

1 28 

59,5 

I 29 

7,3 




104*160 


33 

37,5 

33 

>9 

8 * 8,5 

8 29,0 

* 54,458 



37 


37 

36,5 

4 > 4, *5 

4 14,50 




St div. 

93 

St div. 

100 

by div. qt 

by div. ICO 


98-735 

98-645 

I 4 > 

57 

I 41 

49 




98-563 


43 

59,5 

46 

7,3 

8 * 8,5 

8 28,0 

2 t 4 .o 68 



50 

* 3,5 

50 

17 

4 > 4,*5 

4 14,00 



1641. 


No. 


CoDlioued. 


T = 68-70 

B — jo-»8o 


1034 


I03S 


August 38 
T =69-67 
B = 30-280 


CoDtiousd. 


1036 


1037 


1038 


1039 


1040 


1041 


1043 


1043 


1044 


1045 


Position 
of tbo 


Ncg. 


Poi. 


P08. 


Neg. 


Pos. 


Neg. 


P03. 


Neg. 


P6*. 


DivUlgim 

oliMrrtO. 


•35-S8 

64' 74 

67*70 


67-70 

139-40 

7094 

136-10 


63- co 

147-38 

64- 80 
144-78 


144-78 

56-73 

141-90 

59-30 


59-30 

149-74 

61-96 

147-13 


147-13 

54-00 

144-16 

56-60 


1 st Mesn. 


100- 160 

98- 430 

99- 910 


103-550 

105-170 

103-530 


104-640 

106-040 

104-790 


100-750 

99-310 

100-550 


104- 470 

105- 850 
104-540 


100-560 

99-080 

100-380 


56-60 

151-88 

S9"4» 

149-08 


149-08 

S*-S 4 

145-93 

54-30 


54-20 

isrs* 

57-30 
1 50-40 


104- 340 

105- 650 
104-350 


100-310 

98-730 

ico-c6o 


103-860 

105-360 

103-800 


Neg- 


1 50-40 

49-44 
j 147 - 0 * 
I 53-30 


-I- 


Pos. 


I 5*' 
i >54' 


Neg. 


53-30 
44 

55-50 

151-20 


151-20 

48-08 

> 47-54 

51-10 


99-920 

98- 330 

99- 660 


103- 370 

104- 970 
103-350 


99-640 

97-810 

99-320 


itcii 21 ** Series continued. — *2-inch Lend balls, with single copper wire; diameter =*0219 ineb. 




foiltloa 

ntXhf 

Mmwi, 




litl Mmm, 


>« 

N 

1841. 

I«o. 

ebwiT« 4 . 

IM 

iiMlUaui. 





for Mean 

ro4et. 

h m • 

6 Bl • 

m I 

m a 

Betuig 

Boiat. 

CoQtioutKi. 

1-69-95 

B-JO-IS4 

1046 

Po«. 

5i*xo 
154*70 
54' 5* 

101*900 

104*640 

101*940 

103*770 

103*790 

103*780 

St dir. too 
I 54 30 

5* 56 

at dir. 105 
* 54 37,5 
58 4* 

bfdir. ICO 
8 18.0 

by dir. 105 
8 18,5 

»S4.'*9 



151*30 


1 1 58 

136 

4 *4,00 

4 *4,»5 


Aufcutt 29 
T-6«-77 
U — 30*110 

1047 

Xep. 

79'ol 

ijj-51 

106*940 

105*800 

106*370 

106*105 

106*187 

It dir. 105 
11 15 3 

■9 6,5 

at dir. 110 
11 14 49 

19 11,5 

bjr dir. 105 
* *1,5 

by dir. no 
8 10,0 

*50.557 



tO'70 




»3 *495 

*1 9 

4 >0,75 

4 10,00 



1048 

Po^ 

80*70 

140*76 

8**70 

110*730 

111*730 

110*610 

111*130 

111*170 

111*100 

at dir. i lo 
11 *7 3*»S 
31 50 

at dir. 115 
*» *7 45 
3* 3« 

by dir. no 

« *3.5 

by dir. IS 5 
f 14,0 

151,810 







35 55 

36 9 

4 >1.75 

4 >*.00 



1049 

N»g. 

131-51 

74-10 

135-9! 

106*360 

105*05^ 

106*140 

105*715 

io<*6i< 

105*670 

at dir. 105 
11 40 14 
44 ** 

at dir. 110 
11 40 f 
44 35.5 

by dir. 105 
S 23.0 

bydir.no 
8 12.5 

»5'.+67 




76-30 



4* 37 

4* 13. i 

4 >*,50 

4 *».»S 



1050 

Pofc 

76*30 

143*90 

78*60 

110*100 
11 1*150 
110*060 

1x0*675 

110*655 

tto‘665 

at dir. 110 
II 51 4^ 

57 0 

at dir. 115 
II 53 0 

56 46 

by dir. no 
8 14,0 

by dir. 115 
8 25,0 

ltl.066 




141*51 


0 I 11 

0 I 15 

4 >*.o 

4 >».S 



1051 

Ne«. 

141*51 

70*31 

131*71 

71*40 

105*910 

104*510 

105*560 

105*110 

105*040 

105*130 

at dir. 105 
0 5 i*,5 

9 40 
*3 5*»5 

at dir. no 
0 5 17 

9 5* 
13 40 

by dir. 105 

8 14,0 

4 >*.o 

by dir. 1 10 

8 23.0 

-4-11.5 

»S'>9*7 


1051 

Poik 

71-40 

146*71 

74-76 

109*560 

110*740 

109*540 

110*150 

110*140 

110*145 

at dir. tio 
0 18 6 

11 19 

at dir. 1 15 
0 18 17 

11 8 

bydir.no 
8 2t,o 

by dir. 115 

8 25.5 

*5*. 507 




>44-3» 



16 31 

16 4>.S 

4 '*.50 

4 >*.75 



1053 

NVf. 

>44’J> 

6648 

141*60 

105*400 

104*040 

105*110 

104*710 

*<H*57S 

104*647 

at dir. 100 

« 30 55.5 
34 4» 

at dir. 105 
0 30 45 
34 59 

by dir. too 
8 iS«o 

by dir. 105 
8 14.0 

»5».o35 




68*6i 


39 *0,5 

39 9 

4 >*.5 

4 11,00 


T— 69*10 

1054 

Poi. 

6i'6i 

149-60 

71*08 

109*110 
1 10*340 
109*040 

I09*7>S 

109*690 

109*707 

at dir, 105 
0 43 16 

47 47,5 

at dir. no 
0 43 *5.5 
47 37 

by dir. 105 
! 15.3 

by dir. no 
8 26.0 

>S».9*5 

n«30‘ioc 



147*00 


5* 4»,5 

5* S*.S 

4 »»,7S 

4 '3.» 


Sffit. I 

T-67-67 
11 30*050 

1055 

Po*. 

68*30 

116*72 

70*80 

97-510 

91-760 

97-7IO 

9*-‘3S 

98-135 

9!-ll5 

at dir. 95 
5 39 4,5 

43 3* 

at dir. 100 

S 39 >..s 
43 '» 

by dir 95 
8 17.5 

by dir. 100 
8 19.0 

149.11! 



124*61 



47 ** 

47 37»S 

4 ».7S 

4 9,50 



1056 

Nog. 

i* 4 ‘ 6 i 

61*58 

131*32 

93 ' 6 oo 

91*450 

93*0*5 

93005 

93*015 

at dir. 90 

5 5* 53 
55 47 

at dir. 95 
5 5* 40 
56 0 

by dir. 90 
1 10,0 

by dir. 95 

8 19.5 

149.*49 




64'tO 



6 0 13 

59 59.5 

4 10,00 

4 9.75 



1057 

Po*. 

64*80 

no-S4 

67-30 

97-670 
98*910 
97 79 ° 

9»-i95 

9»'3SS 

9*-3»5 

at dir. 95 
6 4 9,5 

8 36 

at dir. ICO 
6 4 11,5 

* 43.! 

by dir. 95 
! '9.5 

by dir. 100 
8 10,5 

150,081 

CoououmI. 



128*18 


11 19 

11 4* 

4 9.75 

4 10,25 
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21'* Series continued. — 2-incli Lead balls, with fingle copper wire ; diameter = '0219 inch. xciii 


1841 . 

Ko. 

roaltiaa 
nf tbe 

F.nrrfwe 

t>l«MufU 

otMnrrwl. 

IM M«kn. 

3 ntl Mean. 


ObMned TlmM. 


Cbr S(«a 
Re»lbm 
PoOBt. 

Point. 

b rn • 

b m • 

m a 

in a 

CoQUnu«d. 

T— 67'ii 
U ■■ 30*080 

1058 

N.g. 

128*28 

59*26 

125*70 

61*92 

» 3'770 

,2-4»o 

93-Sio 

93 »»S 
93' *45 

93135 

fit dir. 90 
6 16 58 

»o 53,5 

25 20 

at dtr. 95 
6 16 46 

»i 5.5 
*5 7 

hy dir. 90 
8 22,0 

bjr dir. 95 
8 21,0 

250,687 

4 iXfO 

4 *0,5 

1059 

Fo*. 

61*92 

133*40 

64*90 

> 30*44 

97*660 

99*150 

97-670 

98-405 

98*410 

91-407 

•t dir, 95 
6 29 17 
33 44 
37 3 *. 5 

at dir. loo 
6 29 28,5 
33 31 
37 50,5 

bjdir.95 
8 21^ 

br dir. 100 
8 22,0 

250,920 

4 10,75 

4 11,00 

1060 

N»S. 

130*44 

57 **o 

127*08 

59*90 

93*820 

92*140 

93 * 49 « 

92*980 

92*815 

91-897 

•t dir. 90 
6 42 7 

46 4>5 

50 29 

at dir. 95 
6 41 56 

46 16 

SO 17 

bj dir. 90 

8 23.0 

4 11.0 

bjr dir. 95 

8 21,0 
4 10.5 

250,710 

1061 

Toa. 

$9*90 

» 34 ' 4 * 

62*90 

131*40 

97190 

98*690 

97*150 

97*940 

97*920 

97*930 

2t dir. 95 

6 54 i».S 
5 * 54 

7 2 52 

at dir. ICO 

6 54 40 
S» 45 

7 3 3,5 

b)* dir. 95 
8 22,5 

by dir. 100 

* 25,5 

»S'.S 43 

4 *'.»5 

4 11.75 

1062 

N*g. 

131*40 

55*30 

127*90 

58*10 

93*350 

91*600 

93*000 

9 »' 47 S 

92300 

92-387 

•( dir. 90 
7 7 » 7 .S 

11 18 

15 40 

at dir. 95 
7 7 7 

It 29 
15 il,5 

bjr dir. 90 

8 21,5 
4 ii »*5 

by dir. 95 

8 21,5 
4 10.75 

251,011 

1063 

Fot 

58*10 

135-18 

61*30 

132*00 

96-640 

98*240 

96*650 

97*440 

97*445 

97 * 44 » 

■t dir. 95 

7 »9 43»5 
»4 5 

28 6 

at dir. 100 
7 '9 54 
54.5 
28 17,5 

b/dir. 95 

8 21,5 

4 11 . 15 

by dir. 100 

8 a 3 .s 

4 * 1,75 

151,494 

1064 

NVf. 

132*00 

53 ' 7 » 

12848 

56*70 

92*860 

91*100 

92*590 

91*980 

91-845 

91*912 

•1 dir. 90 
7 3 * »9 
36 3 »i 5 
40 51 

at dir. 95 
7 3 * *9 
36 43 
40 41 

bjr dir. 90 

8 23.0 

by diT.95 
8 22,0 

251.509 

4 11.5 

4 i;.o 

1065 

Po*. 

56*70 

135*70 

59*90 

132*50 

96*200 

97 -Joo 

96*200 

97*000 

97*000 

97*000 

■t dir. 95 

7 44 57 
49 17 
S 3 * 9 »S 

at dir. too 
7 45 7 

49 ® 

53 30,5 

bjr dir. 95 

8 22,5 
4 11 , as 

by dir. 100 
4 n.75' 

*51.450 

1066 

Neg. 

132*50 

51*52 

129*00 

55 * 6 o 

92*510 

90*760 

92*300 

91*635 

91*530 

91-582 

•t dir. 90 

7 57 4 » 

8 1 46 

6 4 

at dir. 95 

7 57 31 

8 1 5‘ 
5 S 3 

^ dir. 90 

8 23,0 

4 ll.S 

by dir.95 

8 22.0 
4 11.0 

aSi. 34 * 

22“* Series. — 2J*inch hollow Brass balls, with copper wire ; diaDicU*r= *0219 inch. 

SvpL. 3 
T»6 i'9i 

B -19770 

Cofttiaood. 

1067 

Po*. 

92*00 

111*72 

92*80 

111*00 

101*860 

102*260 

101*900 

102*060 

102*080 

102*070 

B( dir. too 
7 21 26 

»s 31 

28 37 

at dir. 105 
7 22 1 

H 48 

29 15 

bjr dir. 100 

7 11,0 

3 35.5 

by dir. 105 

7 14.0 
3 37.0 

216,121 

1088 

Keg. 

111*00 

86*10 

109*92 

86*80 

98-550 

98‘OtO 

98*360 

98*280 

98-185 

98-231 

It dir. 95 
7 3 » S 3 
35 50 
40 6 

at dir. ICO 

7 3 » » 4»5 
j6 21 
39 35 

b/ dir. 9 5 
7 15,0 

3 36,50 

by dir. too 

7 10.5 
3 35 »aS 

115,692 


Digitized by Google 



XCIV 


22"* Series cont. — 2J-inch liollow lirass balls, %rith single copper wire ; diam. =‘0219 inch, 


1841 . 

No. 

Pmlttofi 
oi the 

Kxtremc 

DiriKtonii 

oboorted. 

1 st Me*n. 

2 nd Mean. 

or R«»Un( 
Point. 

ObMTTcd Tlnx<e«. 

2 N 

N 

fbr Mean 
Ueatitijc 
Point. 

h ro s 

h m • 

m s 

m s 

CoDllDUeil. 

T- 

li~ 

1069 

Pos. 

86-go 

116-30 

88-40 

115-26 

101*550 

102*350 

101*830 

101*950 

102*090 

102*020 

St dif. ICO 

7 43 so 
47 13 

50 30 

at dir. 105 

7 43 4 s ,5 
46 49 

SO 55,5 

by dir. loo 

7 »o,o 
3 35,0 

by div. 105 

_7 i 3 ,o_ 

3 36, 5 ~ 

t 

215, 6c6 

1070 

Nep. 

115-26 

82- co 
113-60 

83- 48 

98-630 

97- 800 

98- 540 

98-215 

98-170 

98-191 

at dir. 95 

7 54 3 * 
57 45 

8 1 51 

at dir. 100 

7 54 16 , 5 
$8 8 

8 I i8 

by div. 95 
7 13,0 

by dir. too 
7 i',S 

116,011 

3 36,50 

3 35,75 

1071 

Po». 

83-48 

119-82 

85-06 

iig-50 

101- 650 

102- 440 
101-780 

102*045 
IC2*1 10 

102*077 

at dir. too 

8 5 8,5 

9 « 

11 11 

at dir. 105 
8 S S 7,5 
8 4 > 

IS 42 

by dir. too 

7 12,5 
3 36,25 

by dir. icj 

_ 7 _’ 4 . 5 _ 
3 37 ,»S 

ii6,66j 

1071 

Nog. 

ii8-$o 

78-80 

116-72 

80-20 

98*650 

97- 760 

98- 460 

98*205 

98*110 

■98-157 

at dir. 95 
8 16 21,5 

'9 35 
»3 35,5 

at dir. ico 
8 16 3,5 

>9 54,5 
»3 » 6 ,S 

by dir. 95 

7 » 4,0 
3 37,0 

by dir. 100 

7 13,0 
3 36,5 

216,684 

Sept. 26 
T — 60-03 
11 — 29-500 

Continued. 

1073 

Po*. 

89- 54 
1 I2'10 

90- 36 
111-20 

100- 820 

101- 230 
100-780 

101*025 

101*00$ 

101*015 

at dir. 100 

10 54 28 

58 18 

11 1 41 

at dir. 105 
>0 54 59 
roiaaod. 

11 1 14 

by dir. loo 
7 i 3 »o 

by dir. 105 
7 15*0 

216,703 

3 36,5 

3 37,5 

1074 

Nog- 

111*20 
83*70 
1 io-o8 
84-34 

97-450 

96- 890 

97- 210 

97-170 

97-050 

97-110 

at dir. 95 

'« 5 43,5 

8 58 

»s 57 

at dir. ico 
11 518 

9 S5 
12 30 

by div. 95 

7 > 3,5 

3 36,75 

by dir. too 

7 is,o 
3 36,00 

s> 6,434 

107s 

Pos. 

116-60 
85-10 
1 15-68 

100*470 

100*850 

100*390 

100-660 

ioa-610 

100-640 

at dir. 100 
■1 16 13 

10 6 

S 3 37,5 

at div. 105 
11 16 45 

19 44 

S 4 « 

by dir. 100 
7 14,5 

by dir. 105 
7 >6,0 

*'7,346 

3 37,»5 

3 38,00 

1076 

Neg. 

115-68 

78- 40 
114-54 

79- 10 

97-040 

96-470 

96-820 

96-755 

96-645 

96-700 

at dir. 95 

'» S7 27,5 

30 5 ',S 
34 4 >,S 

at dir, too 
II 17 9 

31 11 

34 ss 

by dir. 95 

7 _ I 4 , 0 _ 
3 37,0 

by dir. too 
7 I 3 >o 

3 36,5 

*16,835 

1077 

POB. 

79*10 

121*00 

80*20 

120*24 

100*050 

100*600 

100*220 

100*315 

100*410 

100-367 

at dir, loo 
>• 38 > 4.5 

4 « 54,5 
45 S 9 

at dir. 105 
II 38 31 
41 37,5 
45 46 

by dir. 100 
3 37 , sf 

by dir. 105 

7 15,0 

3 37,50 

117,268 

1078 

Nog- 

120*24 

73- 60 
1 18-98 

74- 88 

96-920 

96-190 

96-930 

96*605 

96*610 

96-607 

at dir. 95 
11 49 16 

5 s 44 
56 31 

at dir. ICO 
It 49 1 

S> 59 
56 16 

by dir. 95 

7 16,0 

3 3*,o 

by dir. 100 
7 15.0 

3 37,5 

217,840 

1079 

Pos. 

74-88 

125-52 

76-92 

124-50 

100*200 

101*220 

100*710 

100*710 

100*965 

100-837 

at dir. too 
006 
3 49,5 
7 S 4 

nt dir. 105 
0 0 20 

3 34 
7 S4 

by dir. 100 

7 18.0 

! 9 ,o 

by dir. 105 

7 19,0 

3 3 * 9, *5 

219,084 

1080 

Nog. 

124-50 

71-10 

112-68 

73-08 

97-800 

96- 890 

97- 880 

97-345 

97 - 3 «S 

97-365 

al dir, 95 
oil 16 
•4 44,5 
18 38,5 

at div. 

0 IT 3 

14 58 
18 24,5 

by dir. 95 
7 S2,; 

3 4>,ss 

by dir. 100 
7 SI, 5 

3 40,75 

22I9OI4 






















































































































xcvi 22"'* Sehies cont. — 2^-inch hollow Brass balls, with single copper wire ; tliam. = •0219 inch 


1841. 


Continued. 


1093 


1094 


1095 


Posttlon! Kx 1 r«m« 
of ilie ' Oitlshtnii iRt Meiin. 
Maiuvci. ‘ ^*crr«d. ' 


Neg. 


1 


119-50 

83- 30 
II8I8 

84- 30 


Pos. 


Nog. 


84- 30 
124-81 

85- 84 
115-70 


101-4C0 

100- 790 

101- 190 


104- 560 

105- 330 
104-770 


115-70 

79- 40 
in-06 

80- 70 


101-550 

100- 730 

101- 380 


Untl Meao. 

3 rd M«*n, 
or R««tliig 
PoUit. 

Obwnr#il Timm. 

S N 

N 

for Mean 







R«»tinj( 


h m • 

am* 

m ft 

m • 

Point. 



at tlir« 

100 

at dir. 

105 

by dir. loo 

by dir. 105 

• 

101*095 

101-067 

6 50 

42 

6 50 

22 



111,858 

toi‘040 

54 

> 5»5 

54 

36 

7 14.0 

7 11,5 



5 * 

6 

57 

44.5 

3 41,00 

3 41.15 




at dir. 

lOO 

at dir. 

105 

by dir. lOO 

by dir, 105 


104-945 

104-997 

7 > 

3 > 

7 > 

48 




105*050 

5 

49 

5 

30.S 

7 

7 14.0 

222 yOOO 


8 

53.5 

9 

12 

3 4>.»5 

3 41,00 




at dir. 

100 

at dir. 

105 

by dir. loo 

by dir. 105 


101*140 

101*097 

7 >3 

2 

7 >i 

46.5 




101-055 

16 

38 

16 

54.5 

7 15.5 

7 14,0 

111,585 


20 

» 7.5 

20 

> 0.5 

3 4*. 75 

3 41,00 



at dir. 

105 

at dir. 

110 

by dir. 105 

by dir. 110 


105*020 

105*042 

7 *4 

8,5 

7 »4 

» 3 .S 




105-065 

*7 

5>.5 

*7 

36 

7 * 5,0 

7 16,0 

111,504 


3 > 

33.5 

3 ' 

49.5 

3 41,50 

3 43,00 



at dir. 

100 

at dir. 

>05 

by dir. ico 

by dir. 105 


101*115 

101*075 

101*095 

7 35 
3 * 

22 

59 

7 35 
39 

8,5 

> 3.5 

7 16,0 


111,83s 



4 * 

48 

4 » 

33 

3 43 . CO 

3 41,15 




at div. 

105 

at dir. 

1 10 

by dir. 105 

by dir. 1 10 


105-160 

105*202 

7 46 

*9 

7 46 

4 i ,5 




105-145 

50 

>».5 

49 

59 

7 * 4,5 

7 15,5 

222,270 



53 

53.5 

54 

8 

3 41.15 

3 41,75 




at dir. 

100 

at dir. 

105 

by dir. 100 

by dir. 105 


101-185 

101*292 

7 57 

41,5 

7 57 

»9 




101*300 

8 1 

>7 

8 1 

3 °. 5 

7 14,5 

7 13.5 

212,121 



5 

6 

4 

S»,S 

3 41,15 

3 4>,75 




at dir. 

105 

at dir. 

110 

by dir. 105 

by dir, 1 10 


105-155 

105-280 

8 8 

47 

8 8 

59 




105-305 

12 

30.5 

12 

> 7,5 

7 14^0 

7 15,0 

111,018 



16 

11 

16 

i 4 

3 41,0 

3 41,5 




at dir. 

100 

at dir. 

>05 

by dir. 100 

by dir. 105 


101-135 

100-955 

8 10 

“•5 

8 19 

48,5 




100-775 

»3 

36.5 

»3 

49 

7 14.5 

7 13,5 

iii ,>55 



*7 

*5 

»7 

12 

3 41.15 

3 4 >, 7 S 




at dir. 

100 

at dir. 

>05 

by dir. 100 

by dir. 105 


101-885 

101-875 

6 14 

9 

6 13 

43 




101-865 

*7 

22 

»7 

48,5 

7 18,0 

7 16.0 

113,415 



3 > 

37 

3 > 

9 

3 44.0 

3 43,0 




at dir. 

105 

at dir. 

110 

by dir, 105 

by dir. 1 10 


106-885 

106*940 

6 34 

59.5 

6 35 

»>,5 




106-995 

3 * 

59 

38 

36 

7 15,5 

7 17,0 

113,041 



4 i 

*5 

40 

4*.S 

3 41,75 

3 43,50 




at dir. 

100 

at dir. 

105 

by dir.ioo 

by dir. 105 


103-080 

103-080 

6 46 

3 * 

6 46 

12 




103-080 

49 

5 > 

50 

>'.5 

7 i8,o 

7 16.5 

113,538 



54 

0 

S 3 

38,5 

3 44.00 

3 43.15 



1096 


Po». 


80- 70 
118-51 

81- 34 
117-06 


104- 610 

105- 430 
104-700 


1097 


1098 


Neg. 


117-06 

76- 10 
115-10 

77- 80 


101-580 

100-650 

toi-500 


Po«. 


77-80 

131-48 

79-88 

«S 9'74 


104- 640 

105- 680 
104-Sio 


1099 


T •*6i-oo 
11 = 19-410 


Neg. 


119-74 

73-80 

117-80 

75-80 


Poa. 


75-80 

>33-64 

77-<W 

131-70 


Neg. 


131-70 

71-36 

taS '13 

74*50 


101770 

100*800 

101*800 


104*720 

105*790 

104*820 


102*030 

100*240 

101*310 


29 

T *» 62 *i 3 
B»*29*i90 


Npg. 


116-90 

89- 40 
115-84 

90- 38 


103-150 
101-620 
103- 1 10 


1103 


Poa. 


90- 38 
111-68 

91- 80 
111-70 


106- 530 

107- 140 
106-750 


1104 


NVg. 


Conlinuad. 


I 111-70 I 

85- 10 I 
110-11 j 

86 - 68 


103-450 

101-710 

103-450 


22 "^ Series cont.— 2 j-inch hollow Brass ball?, with sin^U copper wire ; diam. = *0219 inch, xcvii 


1841. 

Xfl. 

PWOon 

KttrMM 

IM Me«n. 

md NMn. 

IrdMtOH. 

Ob*»rf*d TloiM. 

SK 

N 

for M*an 
KMtIllg 
Potnt. 

i ob«prT4Ml. 
1 

Point, ’ 

h ta t 

b m ■ 

tn • 

m a 

ConUnuvd. 

Bal^*140 

1105 

Pm. 

S«*68 

99'io 

115-40 

106*750 

107*560 

106*850 

107*155 

107*105 

107*180 

u div. 105 

6 57 15 

7 » *4,5 
4 S» 

«t div. no 
* 57 43 
7 1 6 

5 »o 

hy Hit. 105 
7 s6,o 

3 43.0 

by dir. no 

7 *7,0 
3 43.5 

1x3,118 

tio6 

Ni-g. 

115*40 

^1*90 

»rs® 

103*650 

101*840 

103*640 

103*145 

103*140 

103*141 

■t dir. 100 

7 « 57 

■1 18, s 
i6 15 

It div. 105 
7 8 4«,5 

11 36 

16 7 

h \ div. 100 
7 *8.0 

3 44.00 

by div. 105 

_7 a6.S_ 
3 41.*S 

113.5*4 

1107 

Pot. 

*rso 

130*08 

•S‘4“ 

n«'4« 

106*790 

107*740 

106940 

107*165 

107*340 

107*301 

It ditr. 105 

7 *9 5» 
13 50 
17 18 

at div. no 

7 so 7,5 

»3 34 
*7 54.5 

bjrdir. 105 

7 16.0 
~43.’o~ 

bv div. no 
_7 »7tO_ 

3 41,5 

113,130 

MOS 

N.g. 

118*48 

79 *i 6 

ii6‘6o 

8i’io 

103*170 

101*930 

103*850 

103*400 

103*390 

>03' 395 

•( div. 100 
73111 

14 44 

J* . 7,5 

at div. 105 
7 31 8.5 

M 59 
38 3» 

br div. 100 

7 *6.5 
3 43.»S 

by div. 105 

7 *5,5 
> 4».75 

111,911 

1109 

Pm. 

8i‘io 

131*70 

Ijo. 

130*96 

106*900 
107*970 
107* 100 

*07*435 

*07-535 

I07'4»5 

•t div. 105 
7 4> 

46 n,S 
49 4«.5 

at div. no 
7 4* *9.5 
45 5* 

49 55 

brdtv. 105 

7 *4.5 
3 4».»S 

by dir. no 

7, 75.5.. 

3' 4*.7S* 

112,498 

mo 

n*k- 

130*96 

77'»8 

119*01 

79*30 

•04*110 

103*150 

104*160 

IOJ-6J5 

loj'SSS 

10J645 

mt dir. 100 

7 53 4»,5 

57 6 

8 1 8,5 

at diT. 105 

7 53 »9 
57 *0 

8 o 4,5 

b/ dir. 100 

7 16.0 
3 43.00 

l^div. 105 

7 _ *5.5 
3 4*.75 

iii, 8 t 8 

nil 

Po^ 

79*30 

134-98 

8 t*66 

131*94 

107- 140 
108*310 
107*300 

107*730 

107*810 

107*770 

n dir. 105 
* 4 3‘,5 

» 33.5 

IJ 1,5 

at div. no 
* 4 49 

8 10 
11 15 

hy dir. 105 

_7 »5.0 
3 4=.5 

by div. no 
7 x6,o 

HTTlTo” 

*11,777 

Ills 

i\eg. 

*3**94 

75*9* 

130*60 

7I-18 

104*430 

103*160 

104*440 

103*845 

103*850 

103I47 

«t div. too 

8 16 4 

19 18 

»3 3>,5 

at div. 105 
* '5 5'.5 
>9 41 
>1 ■* 

by dir. 100 

7 *7.5 

3 41.75 

by div. 105 
7 

3 41, »5 

«3.3‘5 


23 ”* Series. — 1 |>incli Platina balls, with biiilar «iM lines; distance » ’367 inch. 


Oct. 11 
T= 5 s- 5 o 
B«»i 9 * 57 o 

CootifluMl. 

1113 

Poa. 

90*48 

111*74 

91*31 

111*00 

tot’610 

101*030 

101-660 

lot‘810 

101-845 

toi'831 

at div. TOO 
6 10 11 

miiM»d. 

18 15 

at dir. lox 
6 10 37 
tniui'd. 

18 40,5 

by dir. soo 

8 3,0 

by dir. 101 

8 3.5 

14 *, 7»9 

4 '.so 

4 1,75 

1114 

Nnj. 

t 11*00 

8**74 

itro8 

83-68 

97-370 

96*910 

97-380 

97*140 

97 -H 5 

97-142 

at div. 96 
t ti ft,s 
16 4a 
30 5 «,s 

at div. 98 
6 11 41,5 
i6 53 
30 45,5 

by dir. 96 

.* * 4 ,° 

4 1,0 

by div. 98 

8 3,0 

4 >,T 

14 *, 7 »S 

1115 

Poa. 

83-68 

119*31 

84*90 

118-14 

iot'500 

101*110 

101*570 

101*805 

tot‘840 

lorfii 

at dir. 100 
. 34 4»,5 
J 9 , ‘.5 
4 > S '. 5 

at dir. 105 

‘ 35 >0.5 

3 * 44,5 
43 '5 

by div. ICO 
I 3,0 

by div. 105 
8 4»5 

» 4*,773 

4 *,50 

4 4, >5 


Royal Astron, Soc. Fol,XIK n 
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xcviii 23"* Series continued. — l|-inch Platina balls, with bihlur silk lines; distance = '367 inch 


1841 . 

No. 

PoftlUon 
of the 
Mjumo*. 

Extreme 

DUUions 

obterrccL 

Ift Mean. 

3 o<l Sdcau. 

3 r<l M««n« 
or Kcktlog 
Point. 

! ObfCTTcJ TimM. 

2 N 

N 

for Me«n 
Besting 
Point. 1 

h m • 

h m 1 

m • 

ro • 

Coatinued. 

T-S 5'97 

1)o19'6so 

1 1 16 

Nog. 

118-14 

76-78 

116-88 

78-10 

97-510 

96- 830 

97- 490 

97-170 

97-160 

97-165 

»t dtv. 95 
6 47 13 

SO 59 
55 >7 

at dir. 100 
6 46 54,5 

51 18 

54 57,5 

by div. 9 5 

8 4,0 

4 s.o 

by dir. ico 

8 3,0 

4 1. 5 

• 

141,784 

1117 

I’os. 

78-10 

114-70 

79 ' T* 
113-14 

101*400 

102*110 

ioi*4So 

toi-805 

101-845 

101-815 

nt dir. loo 

6 59 8 

7 3 11 
7 II 

at dir. 105 

6 59 » 4,5 

7 3 5 

7 »9 

by div. too 

8 3,0 

4 1.50 

by div. 105 

8 4,5 

4 »,*5 

*41,774 

1118 

Neg. 

113-14 

71-00 

111-41 

73-80 

97-610 

96- 710 

97- 610 

97-165 

97-160 

97-161 

m dir. 95 
7 II »9 
15 18 
«9 34 

at div. 100 
7 II 14 
15 34 
19 18 

by dir. 95 

8 5,0 

4 *,5 

by dir. 100 

8 4,0 

4 *,o 

141,184 

1119 

I’oa. 

73-80 

119*00 

117-18 

iot*400 

102*400 

201*490 

101*900 

101*945 

101*922 

at die. lOO 
7 23 26 
»7 40,5 
31 30 

at dir. 105 
7 »3 40 
*7 * 5,5 
51 45 

by div. 100 

8 _ 4 ,o 
4 *,o 

by dir. 105 

8 5,0 

4 

141,191 

t 

X 120 

Nog. 

117-18 

68-38 

115-04 

70-38 

97-780 

96- 710 

97- 710 

97-*45 

97-110 

97-117 

at dir. 95 
7 35 46 
39 36 . 5 
43 SI 

at dir. ico 
7 35 33 
39 5 ' 
43 36,5 

by dir. 95 
8 5,0 

~4 "i,^© 

by dir. too 
4 1,75 

141,166 

lilt 

i’os. 

70- 38 
131-40 

71- 60 
130-31 

101*390 

102*300 

101*460 

101-945 

101-980 

101-961 

at die. too 
7 47 44 
SI 56 

55 47,5 

at div. 105 
7 47 56 . 5 
S« 43 
56 1 

by die. 100 

S 3»5 

4 1,75 

by dir. 105 

8 4 . 5 _ 

4 i,*S 

141,946 

1112 

Nog. 

130-31 

65-41 

118-00 

67-66 

97-870 

96- 710 

97- 830 

97-190 

97-170 

97-180 

at dir. 95 
801 

3 53,5 
8 6,5 

at div. 100 

7 59 50,5 
846 

7 54 

by dir. 95 

* 4.5 

4 »,»S 

by div. foo 
4 1,75 

242,022 

1113 

t’o». 

67-66 

135-11 

70-01 

131-81 

101*390 

101*570 

101*420 

101-980 

101-995 

101-987 

at dir. too 
8 11 0,5 

16 12 
20 4 

at div. 105 
8 11 11 

16 0 

10 16,5 

by dir. too 

* 3.5 

4 1,75 

by div. 105 

8 4.5 

4 »,»5 

141,949 

1 114 

Neg. 

131-81 

63-11 

130-31 

65-48 

97-970 

96- 710 

97- 900 

97-345 

97-310 

97 ' 3*7 

at dir. 95 
8 14 18,5 

18 10 
3 * >»,5 

at dir. loo 

8 »4 7,5 

18 11 
31 10,5 

by die. 95 

8 4,0 
4 »,o 

by dir. too 

8 3.0 

4 1,5 

i 

*41,767 

Oct. 12 
T- 55-87 
Bb29*26o 

Continued* 

Ills 

Pos. 

88-34 
1 14-11 
88-9S 
113-56 

loi'iSo 

ioi-6oo 

101-170 

101*440 

101*435 

101-437 

at dir. 100 

9 47 5 * 
52 12 

55 5 * 

at div. 105 
9 4 * » 7,5 
51 43 
56 11 

by d>. 100 

7 53.0 

3 56,50 

by die. 105 

7 54*5 
3 S 7.»5 

136,716 

1116 

Nog. 

113-56 
80 70 
111-66 
81-50 

97-130 

96*680 

97-080 

96-905 

96-880 

96891 

at dir. 95 
to 0 10 

3 49 
8 4 

at div. too 

9 59 47 
10 4 11,5 

7 39,5 

by dir. 95 

7 54.0 

3 57,00 

by div. ICO 

7 5*, 5 
3 56,»5 

136,716 

1117 

I’o*. 

81-50 

iic-80 

81-50 

119-90 

101*150 

101*650 

101*200 

101*400 

101*425 

101*412 

at dir. too 
10 II 49 
15 57 
19 41,5 

at dir. 105 
10 11 8,5 

IS 37,5 
10 3 

by dir. too 

7 53.5 
3 56,75 

by dir. 105 

_7 - 54 ,S_ 
5 57 , »S 

136,891 


23"* SsRtBs contitmed.*^ l^-iiich Platina halls, with bifilar silk Hues ; distance k *367 inch, xcix 


i 

1 1841 . 

1 

No. 

MthM 

Extrcmo 



3 rd Mrto, 

Ofatrrrvd TIiun. 



Hamm 

oboerred. 


..M 

'Foiirtr'^ 

Ii m • 

b at t 

TT 3 a 

D ■ 

R««Udk 

PoiBL 

Cootioued. 



119-90 

97-100 

96*650 



at dir. 95 

at dir. 100 

6 j< 1‘'-95 

by dir. 100 

• 


mi 

N.,. 

7450 

96*915 

96*907 

»o *3 54»5 

10 13 31 



> 3‘,559 



iii'io 

96-890 

»7 3 ».S 

>7 55.5 

7 53.5 

7 5 *. 5 




7 S 4 <’ 




3 ' 48 

3 * 30.5 

3 5‘.75 

3 5‘,»5 





7 5 ' 4 * 

101 030 
101*510 



at dir. lOO 

at di*. 105 

bjr dir. 100 

by dir. 105 



1119 

Pot. 

is6‘6o 

101*170 

101*165 

10 35 37 

*® 35 5*.5 



036, 3>3 



7 «- 4 i 

101*160 

39 4 * 

39 16 

7 5».5 

7 53 rO 




115-60 




43 » 9 i 5 

43 44,5 

3 56,15 

3 56,50 





115*60 

97*000 

96*450 



at dir. 95 

at dir. too 

by dir, 4 < 

by dir. too 



lIJO 

N.*. 

68*40 

96-715 

96-711 

10 47 56 

10 47 12,5 






114-50 

96-950 


5 * **.5 

51 16 

7 5 *.® 

7 5»,5 

* 35 . 9*4 




69*40 



55 *» 

55 *4 

3 56.00 

3 55,75 





6940 

ico‘990 

101*540 



at dir. too 

at dir. 105 

hjrdir. ICO 

by dir.ipt 



iiji 

Pot. 

I 3 » $» 

tOl‘165 

101*255 

10 59 18 

10 59 30 






70-50 

100*950 

101**45 

” 1 * 9.5 

11 3 7 

7 5*.5 

7 51.0 




131*40 



7 9.5 

7 11 

1 55.75 

3 56,00 





ljl'40 

97-160 

96- 490 

97- 170 

96-875 

96*880 


at dif. 95 

at dir. too 

b; dir. 95 

by dir. 100 



ii3» 

Nog. 

631a 
■ 19 86 
64 68 

96-177 

II 11 15,5 
*5 4 

11 11 4.5 

*5 *5 

7 53.5 

7 53,0 

136,656 






19 9 

>* 57.5 

3 56.75 

3 56,50 





64-68 




at dir. lOO 

at dir. 105 

by dir. too 

by dir. 105 



1133 

Pot. 

• 37 ‘ 4 » 


101*595 


11 IS I 

11 13 11,5 



» 37,«34 



M '74 

101*410 

101-765 


»7 S.S 

16 55 

7 55.5 

7 56.0 




136*10 



30 56,5 

3 * 7,5 

3 57.75 

j s»,oo 





136*10 




at dir. 95 

at dir. 100 

bj dir. 95 

by dir. 100 



1134 

Vh - 

59*74 


97-540 


** 35 5 i 5 

” 34 55,5 


7 5 *. 5 



■ 34 'S» 

98-190 

97-675 

3 * 54 

39 4,5 

7 59.® 

* 39 . 37 ® 




6i*8o 



43 4.5 

4 » 54 

3 59.50 

3 59. »5 





61*80 



■H 

at dir. too 

at dir. 105 

by dir. loo 

by dir. 105 



”35 

Pot. 

141-10 

103-100 

101*550 

101*611 

'■ 46 54.5 

*1 47 4 



238,881 



64-00 

101*695 


5 * 3 

50 53.5 

7 s-.s_. 

7 5 *.o 




' 4 »’S* 




54 5 » 

55 > 

3 5 *, 7 S 

1 59.0® 





I405J 

98*700 

97 ' 8 co 



at dir. 95 

at dir. too 

by dir. 4t 

by dir. 100 




N.g. 

56-81 

98150 

98-175 

** 59 3.5 

11 58 54 

7 s«,s 

7 5 ».S 


, 


13*7* 

98-800 

98 300 

0 1 51 

030 

139,150 




58-81 



7 » 

6 5>.5 

3 59 .»S 

3 59, »5 





58*81 




at dir. too 

at dir. 105 

by dir. 100 

by dir. 105 



”37 

Pm. 

146-11 

103*510 

101-990 

103*011 

0 10 51 

0 ri 0,5 

T 58,0 

7 5».5 





60-90 

101*600 

103*055 

*5 * 

*4 53 

* 39 .*$* 




144*30 



18 50 

*9 59 

3 59.00 

3 59 .*$ 





* 44 - 3 « 


98-410 


at dir. 95 

at dir. 100 

by dir. 95 

by dir. 100 



1138 

Nog. 

53 '*o 

97-S90 

98-405 

0 13 1 

0 11 54 



139,660 



141-18 

98*85(0 

98-390 

16 50 

16 59 

8 O9O 

7 59.0 




5 S' 6 o 



3 * » 

3 ® 53 

4 0,0 

3 S 9.5 





5 S'«o 

iox’4CO 



at dir. 100 

at dir. 105 

by dir. ico 

by dir. 105 



1139 

Pot. 

149-10 

lOI'W 

ici‘950 

101*950 

0 

»• 

® 35 «.5 




Coatiao«d. 


$7*lo 

ioi‘4oo 

101*950 

39 ».$ 

3 * 54 

8 o,^ 

8 0,3 

lao.ito 



14700 



4 » 5».5 

43 < 

4 0,15 

4 o.»S 



Digitized by Google 
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23"* Series continued. — 1 J-inch Flatina balls, with bifilar silk lines ; distance = ’367 inch 


1841 . 

No. 

pMltlon 
of the 

Rxtrvmo 
Dirbuoiu 
obx nr ed. 

Irt Mean. 

2 nd Mean. 

3 rd Mean, 
Reeling 
Point. 

Obeenred Timet. 

3 N 

N 

for Mean 
Heetlnx 
Point. 

h m t 

h m t 

m a 

in t 

Continued. 

T- 56-»7 
B — 19‘170 

1 140 

Ncr. 

147-00 

50-70 

144-50 

53-10 

98-850 

97- 600 

98- 800 

98-115 

98-100 

98-111 

at dir. 95 
0 47 4 

50 54 
55 5 

at dir, ico 
0 46 56 

S' »,S 
54 57 

by dir. 95 
S 1,0 

by dir. ico 
8 1,0 

• 

240,500 

4 0,5 

4 0,5 

Oct. 13 
T- 54 - 1 3 

B -19-971 
T= 54 -i« 

B — 30-000 

1141 

POK. 

68-71 

138-16 

71-10 

135-98 

103- 490 

104- 680 
103-540 

104*085 
104* 1 to 

104-097 

at dir. too 
10 47 18,5 

5 ' 3».5 
55 to 

at dir. 105 
'O 47 * 9,5 
S' *' 

55 ** 

tjrdir. too 
7 5'.5 

by dir, 105 
7 5*. 5 

136,160 

3 55,75 

3 56 ,*S 

1142 

Neg. 

135-98 
64 50 

66-80 

100-140 

99-030 

ICO- 180 

9963s 

99-605 

104*100 

104*300 

99-610 

at dir. 95 

>0 59 * 7,5 
11 3 4 

7 * 0,5 

at dir. 100 
10 59 17 

" 3 ' 4,5 

7 9 

l)jdir,95 
7 53-0 

by dir. 100 
7 S»,o 

136,038 

3 56.5 

3 56,0 

1143 

Po». 

66-80 

140-36 

69-18 

138-28 

103- 580 

104- 810 
103-780 

104*150 

at dir. too 
II 10 59 

'5 »»,5 
18 50,5 

at dir. 105 
” " 9,5 

'5 * 

'9 ',5 

!>jr dir, lOO 

- 7 _ 5 J. 5 _ 
3 55,75 

by air. 105 

7 5 *.o 
3 56.00 

*35,96* 

1144 

Seg . 

138-is 

61-50 

136-36 

64-40 

100-390 
99-430 
100- 380 

99-910 

99-905 

99-907 

ttt dir. 95 
11 13 7 

16 43 
3 > 59.5 

at dir. ico 
11 22 $7 

*6 53,5 
30 49 

bjrdir.95 

7 5 *. 5 
3 s 6,*5 

by dir. 100 

__ 7 __ 5 *,o 
3 56,00 

136,005 

"+5 

Po*. 

64-40 

143-71 

66-38 

I4»'10 

104- 060 

105- 050 
104-190 

' 04 -S 5 S 

104-670 

■04-611 

at dir. too 
II 34 38 

38 51 

41 18,5 

at dtr, 105 

" H 47,5 
3* 41,5 

4* 3»,5 

by dir, too 

7 5O4S 

by dir. 105 
7 51.0 

* 35 > 4 *« 

3 5 S ,»5 

3 55,50 

1146 

Ncg. 

141-10 

S 9‘38 

140*70 

6i*i6 

100*790 

<00*040 

too‘9}o 

100*415 

100*485 

100*450 

at dir. 100 
11 46 35,5 

50 19 
54 *7 

al dir. 105 
II 46 16,5 
5 ° 39 
54 « 7 ,S 

by dir. 190 
7 5*»5 

by dir. 105 
7 5 ',o 

* 35 . 7*8 

3 55,75 

3 55.50 

1147 

Po». 

61-16 

148-40 

61-74 

146-98 

104- 780 

105- 570 
104-860 

105-175 

105-115 

105-195 

at dir. 105 
11 58 11,5 

0 1 18 

6 11 

at dir. 1 10 
" 5 * 3 ' 

0 * 9,5 

6 21 

bydiv. 105 

. 7 _ 49 , 5 _ 
3 54 , 7 S 

by dir. no 

7 50.0 
3 55.00 

134,760 

1148 

NVg. 

146-9S 

55-90 

145-16 

58-56 

101*440 

100*580 

101*910 

<01*010 

101*14$ 

101*117 

at dir, 100 
0 10 II 

'4 3 

18 4 

at dir. 105 
0 10 2,5 

14 

»7 55 

bydiv, ICC 
7 5 t 4 <> 

3 56,50 

by dir. 105 

7 5 *. 5 
3 56 , *5 

*36,444 

1149 

l’o>. 

5856 

151-30 

61-70 

148-61 

104*930 

106*500 

105*160 

105-715 

105-830 

105-771 

at dir. 105 
0 11 0 

16 0 

»9 55 

at dir, no 

0 ** *,S 

25 51 

30 4 

by dir. loj 

7 55,0 

3 57,50 

by dir. t lo 

7 55.5 
3 57,75 

* 37,539 

1150 

Neg. 

148*61 

55-08 

146*01 

57-10 

■01-850 

100- 550 

101- 560 

101*100 

101*05$ 

101*117 

at dir. ico 
0 33 57,5 

37 50,5 

4 > 5', 5 

at dir. 105 
0 33 49 
37 59 
4 ' 43 

by dir. loo 
7 54,0 

by dir. 105 
7 54.0 

*37,000 

3 57,0 

3 57,0 

Oct. 14 
T- 55-71 

11 — 19-850 

Continued. 

1151 

Poa. 

83- 16 
117-80 

84- 68 
116-60 

100- 530 

101- 140 
100640 

<00*885 

100*940 

100*9 la 

at dir. lOO 

1 s» 36.5 
55 46 
59 39,5 

at dir. 105 

» 5 ' 59 
55 *3 
3 0 3.5 

by dir. toe 

8 3,0 

4 ',50 

by dir. 105 

* 4.5 

4 *,»S 

* 4',637 


23'^ Sehibs continued. — ]^>inch Platina balls, with bifilar silk lines; dUtancc » '367 inch. 


ci 


D 


PiMltlon^ Katmnt 
ofllw) IMvhiioni 
vtoeocft. 

lit Me*n 

Xnd Mwn. 

Xnl Mmiu 
orR««tn« 
Polnl. 

OWnrsd TUnaa. 

4N 

K 

for Mvsn 
tiRctinc 

h m a 

l> m • 

« . 

m a 

1 CoDUau«<l. 
r-s6-i8 

B-»9’74o 

115* 

Ne*. 

ti6*6o 

76*7! 

ii5'i8 

7*'30 

96*690 

9S-9«o 

,6-740 

,6-135 

,6-36 u 

,6-147 

At div. 95 
3 1 53 

7 44,5 

“ 57 

At div. 100 

3 3 34 

« 5 

11 36 

bv div.95 

by liiv. 100 
8 x.o 

»4*,73* 

4 1,0 

4 1,0 

*»S3 

Pm. 

78-50 
113'co 
to* 16 
1x1*46 

100*650 

101*580 

100*810 

101*115 

101*195 

IOI I55 

At div. too 
3 »S 53 
xo 1,5 
43 55.5 

At div. 105 
3 16 to 

>9 44,5 
U 14 

bjdiv. 100 

8 1,5 

4 <9*5 

by div. 105 

8 4.0 

4 *,co 

H«r4»3 

“54 

Htg. 

111*46 

71*60 

119*56 

74*40 

97-030 

96*080 

96-980 

,6-555 

,6-540 

,6-547 

At div. 95 
3 4l , 
34 0,5 

36 14,5 

At div. too 

3 *7 53 
3» '7 
35 55 

byd.».,S 

r-*- 

4 1,75 

by div. 100 

8 , 1,0 
4 I.oo 

441,518 

“55 

Vo*. 

74-40 

xi7'00 

7^-54 

115'to 

100*700 

101*770 

loo'Sio 

ioi*x35 

101x95 

ioi’x65 

At div. 100 
3 40 8 

44 17. 5 
48 lc,5 

it div. 105 
3 40 *3 

44 » 

4» 46,5 

bj div. too 

8 x.< 

4 >,>S 

bydiv. 105 
4 *,75 

441,376 

II $6 

Ne*. 

1x5*10 

65'»I 

ix3*co 

71*31 


96*665 

96-650 

,6-657 

At div. 95 

3 5» »1 
56 15 

4 0 46 

At div. too 

3 5* 9 

56 4,, 5 

4 oil 

kjdi..5S 
8 3.0 

by div. 100 
8 1.0 

»4*,334 

4 1,5 

4 1,0 

“57 

Pd*. 

7i*3» 

130*11 

73*7* 

llt'OO 

100*710 

101*950 

100*890 

101*335 

101*4x0 

101*377 

At div. 100 
4 4 »i,5 

* 3®.S 
“ »3.5 

At div. 105 

4 4 35 

8 16,5 

IX 38 

by div. ISO 

8 x.o 
4 *,o 

by div. 105 

8 5.0 

4 1.5“ 

241,138 

■iji 

Neg. 

iit‘oo 

66’8o 

“554 

69-06 

97-400 

96*170 

97*3<» 

,6-785 

,6-735 

96760 

At div. 95 

4 i‘ 15.5 

10 x8 
44 38.5 

St div. 100 
4 >6 13 

xo 41 
»4 »5 

by di*.95 

* 

4 U $ 

bydiv. 100 

8 1,0 
4 T,o 

441,344 

24**' Series. — 2|*incb hollow Brass balls, with biftlar silk lines ; distance = *367 inch. 

OcC 15 
T -57*37 
80119*510 

Cootioued. 

1159 

Pm. 

S9*xo 
iix’50 
90* 10 
iirto 

100*850 

101*300 

100*950 

101*075 

101*1x5 

101*100 

At div. 100 
6 37 11 

45 IS 

At div. 105 
6 37 45 
miutml. 
45 51 

by div. 1 i 

S 4.0 
4 1,0 

bydiv. 105 

8 6.0 

4 3.0 

141,1x0 

1160 

Neg. 

itrlo 

81*50 

111*00 

»1'40 

96*650 

96*150 

96*700 

96-450 

,6-475 

96*461 

At div. 95 
6 49 37.5 
53 »S 
57 43 

at div. 100 
6 49 XI 
S3 5* 
$7 16 

by div. 95 

_J 

4 »,75 

by div. ICO 

8 t.o 

4 "i.'so' 

444,677 

nSi 

Pofc 

Sl’40 

119*40 

83*46 

118*40 

100-900 

101*430 

101*165 

loriSo 

101*171 

At div. 100 
7 t 36 
S 49 
9 4«,S 

si div. 105 
7 » 57 

S *7 
10 x,s 

by div. 100 
8 4,5 



! 

4 ».»S 


1161 

Nej. 

118*40 

75*30 

117*18 

7<-38 

96*850 

96*240 

96*710 

,6-545 

96*510 

96-547 

At div. 95 

7 »3 57 
*7 49 

XX X 

at div. 100 
7 >3 3*»S 
18 7 

43 

by div.95 

8 5.0 

4 4.50 

by div. 100 

» 4.5 

4 4,45 

»4ii4»4 


Digitized by Google 
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24*^ Series cont. — 2j-inch hollow Brass balls, with bihlar silk lines; distance = '367 inch 








2nl Ho«n, 

ObeerTtKl Tlmeii. 

2 N 

N 



Potition 

Kftremo 

tft Mein. 

2 nd Mem. 





for Mean 

1841 

Ko. 

of the 

Dkvhiou* 






Heating 




ob«ert«<l. 



Point. 

h m • 

h m • 

m • 

IS s 

Point. 

Continued. 

1163 

Pod. 

76- 38 
1x5-18 

77- 70 

100- 780 

10 1 - 44c 
lOO-Sxo 

101*110 

101*130 

101*120 

Mt dir. too 

7 »5 58 
30 7,5 

at dir. 105 
7 »6 «4 
19 51 

br dir. too 

8 4,0 

by div.i05 

8 5,0 

• 

242,112 




1x3-94 


34 » 

34 '9 

4 »,o 

4 »,5 



1164 

Neg. 

'*5-94 

69-80 

ixx-40 

96-870 
96- 100 
96-830 

96-485 

96-465 

96-475 

at die. 95 

7 3 * »5 
41 8 

ut div. ICO 

7 38 0,5 

4 » 13,5 

by dir. 95 

8 4,0 

by dir. too 
* 3,5 

141,916 




7 i-x 6 


46 19 

46 4 

4 1,00 

4 t, 7 S 





71-16 

100-630 

■01-500 

100-630 



Rt dir. 100 

at dir, 105 

by div. ICC 

by dir. 105 



1165 

Pog. 

130*00 

73 'oo 

101*065 

101-065 

101-065 

7 50 >6 
54 »4 

7 5 ° » 9 ,S 
54 to , 5 

8 4,0 

8 4,5 

* 4 *,o 53 




1x8x6 



58 10 

58 34 

4 *,00 

4 *.*5 





ixS-x6 

96-930 

95- 900 

96- 900 



at dir. 95 

at dir. too 

by dir. 95 

by dir, 100 


■>'“ 57*47 

U=i 9 SSO 

1166 

Neg. 

65-60 

ix6-xo 

96-415 

96-400 

96-407 

8 1 30,5 

6 26 

8 1 18,5 

6 38.5 

8 4,5 

8 3,5 

242,110 



67*60 


10 35 

to 22 

4 *.»5 

4 1,75 


1 Oct i6 



87-34 

99-510 

100*190 

99 ’gco 



■t dir, 98 

at dir. too 

b; div. 98 

by dir. too 


rr= 55-51 

1 U = 19-434 

1167 

P 09 . 

in-68 

8S-70 

99-850 

99995 

99-9XX 

0 3 46,5 

missed. 

0 3 59 

miiiHcd. 

7 47.5 

7 49,0 

*34,470 



I 10*90 


•• 34 

II 48 

3 53,75 

3 54,50 


i 



110*90 

96-090 
95'540 
96- 150 



at dir. 94 

at dir. 96 

by dir. 94 

by dir, 96 


f 

1 168 

Neg. 

8rx8 

109*80 

95-815 

95-*45 

95-830 

0160 

19 36 

0 IS so 
•9 46,5 

7 5 '.o 

7 50,5 

* 35 ,* 7 » 




8X-50 


»3 5 ' 

»3 40,5 

3 55 , 5 ° 

3 55.*5 





sx-50 

lOO’OOO 



at dir, 100 

at dir. 105 

by dir. too 

by dir. 105 



1169 

Pos. 

117-50 

100-780 

100*390 

ico-460 

0 17 38,5 

0 18 0 



*34,59* 



84*06 

iOO-x8o 

100* ^?o 

3 ' 37 

3 ' > 4,5 

7 49,0 

7 5 **® 




116-50 



35 » 7,5 

35 5 ' 

3 54,5 

3 55.5 





116-50 

96-550 

95- 910 

96- 650 



■t dir. 95 

at div. ICO 

br div.9( 

by dir. ICO 



1 170 

Neg. 

76*60 
1 15*2» 

96-130 

96-180 

96-155 

0 39 31 

43 18 

0 39 13 

43 37,5 

7 5*,0 

7 50,5 

135,81* 




78-08 



47 »4 

47 3,5 

3 56,00 

3 55, *5 


j 

1171 

Pog. 

78- 08 
ixi-66 

79- 10 

100*370 
joo'880 
100* 190 

100-615 

100-535 

100-580 

at dir, too 
0 51 14 

55 13,5 

at dir. 105 
0 SI 31 
54 $6 

by dir. 100 
7 St,S 

by div, J05 

7 SV 5 

135,808 




ixi-x8 


59 5,5 

59 * 3,5 

3 55,75 

3 56.* 5 





iii-x8 

96-810 

96- 030 

97- 010 



tt dir. 95 

at dir. 100 

by dir. 95 

by dir, too 



XI71 

Neg. 

7X-36 

119-70 

96-415 

96-5x0 

96-471 

» 3 > 0,5 

6 58 

I * 55 
7 14 

7 54,0 

7 53,0 

*36,853 




74- 


" 4,5 

10 48 

3 57,0 

3 $ 6,5 



1173 

Pog. 

74-31 

1x7-08 

76-80 

100*700 

101*940 

101*200 

101*320 

101*570 

10 1-445 

nt dir. too 

I >4 56,5 

>9 «,5 

at dir. 105 
I 15 II 
18 47 

by diT. 100 

7 5 ?,o 

by div. J05 
7 54 »o 

*36,644 




1x5 60 


« 49,5 

*3 S 

3 56,5 

3 57,0 





115-60 

97-770 

97-070 



at dir. 95 

at dir. 100 

by dir. 95 

by dir. 100 



1174 

Neg. 

69-94 

124*10 

97-4x0 

97-660 

97-540 

I »7 3 

30 48 

1 16 49,5 

3 « »>5 

7 59, 5 _ 

7 58,5 

*39,496 

Continood. 



71-30 




35 *,5 

34 48 

3 59,75 

3 59,*5 



24'* Series cont. — 2i-inch hollow Bruts balls, with bifilar silk hues; distance = '367 inch 


ciii 


1841. 


Podtlon 

Kxlmno 



3nJ HtMh 

ObMTX'cd Tlmc«. 


'i 

N 


N 

f«>r Mfsftn 


Mkw*. 

otiKrrrd- 




h &C 

• 

h IT 

• 

n 

II 

a 

■ 

KeaiiiK 

Foiot. 

Continued. 



72-30 

101-820 



<i div. 

too 

at dir. 

105 

l>r dir. too 

by d 

IT. 105 

ft 


II 7 S 

Poe. 

> 3''34 

103*120 

102-470 

102-565 

1 38 

50 

> 39 

3 




58,0 




74 ' 9 «> 

102*200 

102-660 

43 

2 

4 » 

48,5 

7 

57.0 

7 

238,756 




129-30 



46 

47 

47 


3 

58.5 

3 

59,0 




119-50 

08-700 

9S-200 


*t dir. 95 

at dir. 

ICO 

by dir. 93 

byd 

IT. too 



1176 

Neg. 

6S-08 

y ty 
97 ‘ 6 io 

98-197 

« 5 > 

4 

1 50 

S«,5 







127-14 

98-780 

98-195 

xutMeu. 

tmsiod. 

8 

0,5 

7 

5?'S 

239,930 




70-42 



59 

4.5 

38 

5 « 

4 

O.M 

3 

59,75 




70-42 

102*220 

102-850 


at dir. 

ICO 

at dir. 

105 

bjrdir. ico 

by dir. 105 



1177 

I'oa. 

13402 

101-4.80 

102-887 

2 2 

5 > 

» 3 

3 



8 





7»'94 

102*370 

102*925 

7 

5 

6 

5»>5 

7 

59.0 

0,0 

239,789 




131-80 



10 

50 

It 

3 

3 

59,5 

4 

0,0 



1178 

Neg. 

131-80 

66-10 

98-950 

97-550 

98-250 

98-197 

ut dir. 

» >5 

95 

8 

at dir. 
2 14 

100 

56 

by dir. 95 

br dir. too 
' 




129*00 

98-740 

98-145 

18 

53 

'9 

5 

8 

1,0 

* 

0,0 

240, iSo 




68-48 



»3 

9 

22 

56 

4 

0,5 

4 

0,0 





68-48 

101*070 

102-623 


at dir. 

ICO 

at dir. 

05 

by dir, too 

by dir. 105 



1179 

P08. 

' 35'46 

103*280 

102-642 

2 26 

57,5 

2 27 

8,5 

8 


8 





71*10 

102*040 

102-660 

3 « 

9,5 

30 

58 

0,0 

1,0 

240,264 




132-98 



34 

57,5 

35 

9,5 

4 

0,0 

4 

0,5 





132-98 

98-590 



at dir. 95 

at div. 

too 

by dir. 95 

by dir. leo 


T= 55-98 

1180 

Neg. 

64-20 

130-28 

97- 240 

98- 440 

97-915 

97-840 

97-877 

2 39 13 
uutt«d. 

2 39 9 

miaaed. 

8 

0,0 

7 

59.0 

» 39 . 7 >i 

H- 19- 391 



66'6o 



47 

»3 

47 

1 

4 

0,0 

3 

59-5 


Oct. 17 



87-46 

00*780 



at dir. 98 

at di\*. 

100 

by dir. 48 

by dir. too 


T- 55-08 

1181 

Poe. 

1 I 2 'I 0 

100*200 

99-990 

lOO'OOO 

10 25 

36 

10 25 

48 






B« 729 * 5 i 6 



88-30 

99-820 

100*010 


»9 

53,5 

*9 

4 > 

7 

44.5 

7 

45.5 

030,750 




111-34 



33 

* 0,5 

33 

33,5 

3 

5*,»5 

3 

5*,75 





111-34 

0^*920 

95-655 

95-615 


at dir. 

94 

at dir. 96 

bj dir. 94 

by* dir. 96 



ii8z 

Neg. 

80-50 

110-2S 

95-390 

95-840 

95-635 

to 37 
4 « 

39.5 

16.5 

to 37 

41 

30 

26,5 

7 

46,5 

7 

46,0 

033,046 




81-40 



45 

i6 

45 

t6 

3 

53, *5 

3 

53,00 




81-40 

00*640 



at dir. 

»5 

at dir. 

100 

by dir. 95 

byd 

V. ICO 



1183 

Po». 

117-88 

99-790 

99-715 

99-625 

10 48 

55 

to 49 

16 








81-70 

99-280 

99-535 

53 

28,5 

S 3 

7,5 

y 

49,0 

7 

50,0 

034,960 




116-86 



56 

44 

57 

6 

3 

54.5 

3 

55.0 




116-S6 

95-450 



at dir. 

>5 

at dir. 

ICO 

by dir. 95 

by dir. ico 



1184 

Nog. 

74-04 

94-750 

95*100 

95-080 

11 1 

I 

11 0 

43,5 




46,5 



115-46 

95-370 

95-060 

4 

53,5 

5 

12 

7 

48,0 

7 

033,988 




75-28 



8 

49 

8 

30 

3 

54,00 

3 

53,15 





75-28 

99 * 1 10 

99-565 


at dir. 95 

at dir. 

too 

by d 

r.95 

by dtr. too 



1185 

Po». 

122-94 

100*020 

99-685 

11 12 

3 » 

11 12 

48 








77-10 

99-590 

99-805 

16 

57,5 

16 

4 » 

7 

48,5 

7 

49,5 

214,?|8 




122-08 



20 

20,5 

20 

37,5 

3 

54 , *5 

3 

54,75 





122-08 

96-210 

96-015 


at dir. 

75 

at div. 

too 

by div. 95 

by di 

r. ICO 



1186 

Neg. 

70-34 

95-820 

96*205 

1 1 24 

39,5 

11 24 

»5 








1XT30 

96-970 

96-395 

28 

30,5 

28 

45,5 

7 

58,0 

7 

57,0 

238,880 

Continued. 



72-64 



3 » 

37,5 

3 » 

22 

3 

59,0 

3 

58,5 



24"’ Series cont. — 24-inch hollow Jirass balls, with bifilar silk linos; distance = *367 inch 


cir 




Poritlon 

Kxlrrtn« 



3rd Mnu), 

Ob*e nr cd Time*. 

2 N 

N 

for Mean | 

1841. 






or K««tlng 
Point. 






Mamcs. 

obvenretl. 



h m • 

i h m • 

m f 

m • 

K«*tlna 

Point. 

('ootinued. 



71-64 

\ 


•t dir. ICO 

at dir. 105 

by div. ICO 

by dir. 105 

* 


1 187 

Poe. 

129*32 

101-910 

101-445 

101-587 

11 36 30 

>« 36 43,5 



136,819 



74' 50 

101-550 

101*720 

40 35.5 

40 11,5 

7 53,5 

7. 54.0 




118-60 



44 13.5 

44 37,5 

3 56,7 r 

3 57,00 




118-60 

98-100 

97- 310 

98- 470 



lit div. 95 

ai dir. ICO 

dir. 9 5 

by div. 100 


T-5S.J* 

118$ 

Ncg. 

67*60 

127*02 

97-705 

97-890 

97-797 

" 4* 35 

52 20 

11 48 11,5 

5» 33 

7 59,5 

7 5*,5 

139,470 

U — 19-500 



69-91 



56 34.5 

56 11 

3 59.75 

3 59.*5 


Oct. ig 



87-40 

99-650 

100*150 



*t div. 98 

at dir. loo 

bv dir. 98 

by div. ICO 


T- 55-13 

1189 

Po«. 

111*90 

99-900 

99-915 

9 0 ".5 

9 0 13,5 




: 0 = 19-700 


88-40 

99-75® 

99-950 

4 18 

4 15.5 

7 43,5 

7 44.5 

131,131 




1 1 i*to 



? 55 

8 8 

3 5>,75 

3 5*.>5 





1 1 no 

95-860 

95-170 



•1 div. 94 

at dir. 96 

by dir. 94 

by div. 96 



119c 

Ncg. 

8c-6i 

95-565 

95-530 

9 " «3 

9 11 3 





109*92 

95-710 

95-495 

13 50 

16 0 

7 45.0 

7 44.5 

131,309 




81-51 



19 5* 

>9 47,5 

3 5*. 50 

3 5».>5 





81-51 

99*420 

100*0)0 



at dir, 95 

at dir. 100 

by div. 95 

by dir. ico 



1 191 

Po«- 

117-31 

99-715 

99-701 

9 *3 »7 

9 *3 4* 






81-70 

99-370 

qq-6qo 

18 0 

*7 3*.5 

7 44.0 

7 45.5 

*3»,705 




1 16-04 



31 11 

3* 33,5 

3 5».oo 

3 5».75 





1 16-04 

95-650 

94-850 



at dir. 95 

at dir. too 

by dir. 95 

by dir. too 



I 192 

Neg. 

7516 

95-150 

95-181 

9 35 »9.5 

9 35 " 





"4‘44 

95-380 

95"5 

39 »o,5 

39 40 

7 44,5 

_7 43.5 

131,131 




76-31 



43 »4 

4» 54,5 

3 5».»5 

3 5>.7S 





76-31 

98*960 

99*700 

99*060 



at div. 95 

at div. 100 

by dir. 95 

by div. too 



1193 

Po«. 

iii-6o 

77-80 

99-330 

99-380 

99-355 

9 46 55 

5« >7,5 

9 47 ",S 

51 0 

7 45.0 

7 46,0 

»3».935 




120*32 



54 40 

54 57,5 

3 5*.5 

3 53.0 





120*32 

95-543 

94- 640 

95- 560 



>t dir. 95 

at dir. 100 

by div. 95 

by dir. loc 



1194 

Neg. 

70-76 

118-51 

95*090 

95*100 

95-095 

9 5 * 5 » 

10 1 46 

9 58 37 
>0 3 >,5 

7 49.0 

7 47.5 

134,486 




71-60 



6 4 > 

6 14,5 

3 34.50 

3 53.75 





71-60 

99*100 

100*200 



at dir. 95 

at dir. loo 

by dir. 95 

by dir. loo 



"95 

Poi. 

115-60 

99-650 

99-737 

10 10 24 

10 to 38 

7 4*.o 





74-80 


99-815 

14 46 

>4 3> 

7 49.0 

» 34,474 




124* 10 




18 11 

18 17 

3 54.0 

3 54.5 





124*10 

96-160 



*t dir. 95 

at div. 100 

by dir. 95 

by dir. too 



1196 

Neg. 

68*22 

122*52 

95- 370 

96- 390 

95-765 

95-880 

95-811 

10 11 16 
»6 17,5 

10 22 12,5 

26 31,5 

7 5 ».o 

7 5 >.o 

*35,9>8 




70-16 



30 18 

30 3,5 

3 56.0 

3 55.5 





70-16 

99-930 

101-080 



at div. too 

at dir. 105 

by dir. too 

by dir. lo; 



"97 

Po*. 

119-60 

100*505 

100-581 

10 34 12 

•0 34 H,5 






71-56 

ico’240 

100-660 

38 10 

37 56 

7 50,5 

7 S«.S 

135,308 




127*92 



4 » »,S 

41 16 

3 55.»3 

3 55.75 





117-91 

96-900 

95-830 



at dir. 95 

at div. too 

by dir 95 

by dir. loo 



1 198 

Neg. 

65-88 

96-365 

96-371 

10 46 5,5 

>0 45 53.5 



136,363 


115-78 

96-930 

96-380 

49 55 

50 8 

7 53,0 

7 5 *.o 

Continued. 



68-08 



53 5*. 5 

53 45,5 

3 56,5 

3 56.0 



24"> Sekies coin.— 2i-incli Iiollow Brass bulls, with bifilar silfc lines ; distance = -3()7 inch. 


cv 


18 - 11 . 

No. 

PonlUa 

oCth« 

Mimo 

«i KxitYim 
DlrUloru 
f. obt*orv«d 

Ivt .Mean 

2nd M«u 

3 rd Mean 
. or K««Uni 
Point. 

. 

Olrtcrr 

«i Time*. 

2 N 

N 

for Mean 
Point. 

h m • 

It m • 

in $ 

lU Ji 

Contiuued 

1 =S 5'37 

K — z ^- S ~6 

«>99 

Poa. 

68-08 

132-52 

70-54 

>30-48 

100*300 

*01*530 

100*510 

100*915 

101*020 

100-967 

nt dir. loo 

'0 57 51.S 

II 1 52 

5 44 

at dir. 105 
10 58 3 

” * 39.5 

6 56,5 

by div. IOC 

7 51.5 
3 56.15 

by dir. 105 

7 53.5 
3 56,75 

■ 

136,347 

jaco 

-Veg. 

130-48 

64-00 

128-20 

66-32 

97-140 

96- ICO 

97- 260 

96*670 

96*680 

96-675 

at dir. 95 
II 9 48 
miMod. 
17 4 » 

ut dir. 100 
11 9 36,5 

miased. 

17 19 

by dir. 95 

7 53.0 
3 56,50 

by dir. 10c 

7 51,5 
3 56.15 

236,416 

1201 

Poi*. 

66-32 

135-10 

68-90 

133-08 

100*710 

102*000 

100*990 

101-355 

101-495 

101*425 

nt dir. ico 
11 21 33 

IS 36 
*9 15.5 

at dir. 105 
II 21 44 

25 24 
19 37 

by dir. too 

7 51. 5 
3 56,15 

by div. 105 

7 53-0 

3 36,50 

236,321 

1202 

.\'eg. 

133-08 

62-40 

130-92 

64-76 

97-740 

96- 660 

97- 840 

97 ‘ 20 O 

97-250 

97-225 

at dir. 95 
II 33 32 
37 >8,5 

4 * 15.5 

at dir. ick> 

11 33 21 
37 29 . 5 
41 14 

by dir. 95 

7 53,5 
3 56,75 

by dir. ico 

7 55.0 
3 56.50 

136,639 

1203 

Pos, 

64-76 

137-80 

67-28 

135-80 

101*280 

102*540 

101*540 

tOI'910 

102*040 

101-975 

at dir. 100 
45 > 4.5 
49 >8,5 

S 3 6.5 

at dir. 105 
” 45 14.S 
49 8 

S 3 17.5 

by dir. 100 
7 51,0 

by div. 105 
7 53,0 

i 

136,197 

3 56,0 

3 56,5 

1204 

Ncg. 

135-80 
60-68 
133-82 
62-62 
— 

98-240 

97- 150 

98- 220 

97-745 

97-735 

97*740 

at dtr. 95 
” 57 1495 

0 I 0 
5 8,5 

at dir. ico 

" 57 4 

0 1 10 

4 57.5 

by dir. 95 

7 54 .o_ 
3 57,00 

by* dir. loo 
-7 53>5 

3 56,75 

136,863 



During 
«va* rc 

eir«ct 
lion ot' 
inSu 

(lio whole 
tnsrkahlj 
OD the mo 
the su» 
enco ei 

of (tie 
bigh nnd 
lion ofebe 
|>cnaioti 
ilior the 

night, and 
boiaier 
coraion 
lino. 
iime or 

tbi» morning 
0U8 ; yet 1 
rod. Once or 
which 1 bud 
the 

(during iho ox 
could not diacu 
twice I noticed 
never obserred 
point . 

perimenis), 
rer that it 
a moiiunt 
lieforo; but 

the wind 
had any 
arif crepida- 
it did not 


2 . 5 “'S 

ERIKS 

2-incIi Lead balls, witli sitiyle copper wire ; diameter = -021 

9 inch. 


Doc. 5 
T«: 49 - 4 o 
U« 29'984 

1205 

Po.. 1 

105*00 

138*40 

105*42 

136*90 

121*700 

121*910 

121*160 

121-805 

'»>-535 

121-670 

at dir. 120 
10 8 50 

missed. 
>7 7 

at div. 125 
10 9 15 

missed. 
>7 33 

by dir. 120! 

1 

8 17,0 I 
4 8,5 ’! 

by div. 125 

8 18,0 

4 9 ,o~ 

148,667 

1206 

Ni-g. 

136*90 

96- 70 
135-14 

97- 70 

116-800 

115- 920 

1 16- 420 

116-360 

116-170 

1 16-265 

at dir. 115 
10 21 33 

IS 3 « 
29 48 

nt dir. 120 | 
10 21 13 1 

»5 51 

29 27 

by div. 115 

8 15,0 

4 7,5 

bvdiv. 120 

8 i4‘.o 

4 7,0 ‘ 

147,374 


1207 

Po*. 

97- 70 
144-40 

98- 70 
142-40 

121*050 

121*550 

120*550 

121*300 

121*050 

I2I-17S 

at dir. no 
10 33 51 
38 8 

41 9.5 

at div. 125 
10 34 8 

37 SO 
41 18 j 

>y div. 120 

8 18,5 

4 9 .»S 

by div. 125 

8 20,0 
4 10,00 

249.426 

CoDtioued, 
r> .. 

1208 

Neg. 

142-40 

90- 00 
140-60 

91- 30 

Ii6'2CO 

II5-3CO 

115-950 

115-750 

115-625 

115-687 

at dir. 115 | 

10 46 .7 1 

50 32 
54 44 

nt dir. 120 
10 46 11,5 

SO 48 
54 17,5 

)v dir. 115 

8 17,0 

4 8,5 

>y div. 120 

8 16,0 

4 8,0 

248,431 


lioYJL ASTJtON. Hoc. VoL. XI K 


cvi 25 '*'Serie 3 continuml. — 2-incli Lead balls, with sjw^/e coppor wire; diameter = "OilO inch 




rn.|ll»n 

Kximnio 



3 rd Mean. 

Ollfccrrtd Tln%e«. 

•JS 

N 

ff»r Mean 

1841 . 

No. 

«f ihr 

ob»cr»rd. 

lU Mean. 

2 nd Me«n. 

or RrMing 
Polm. 
















h m a 

h in « 

m • 

m a 


Continue!^. 

12 C 9 

I*0». 

91- 30 
148-80 

92- 70 

120*050 
120*750 
1 19*900 

120*400 

120*325 

120*362 

at dir, 120 
10 58 54 

" 3 5.5 

at dir. 125 

10 59 8 

11 2 51 

hj- dir. 120 
8 18,0 

by dir. 125 
8 19,0 

• 

249,036 




147*10 



7 " 

7 17 

4 9.0 

4 9.5 



1210 

.Vejf. 

147-10 

84-10 

144-90 

115-600 

1 14- 500 

115- 190 

115050 

114S45 

”4-947 

at dir. 1 10 
II It 36 
15 17 

4| dir. 115 
11 II 23,5 
15 31 

by dir. i lo 

8 i 7 ,S 

by dir. 1 1 5 
8 16,5 

248,253 




85-48 



»9 53.5 

19 40 

4' *.75 

4 *.15 



1211 

l'o». 

85-4S 

152-60 

1 19-040 
1 19-650 

" 9-345 

1 19-285 

at dir. 1 15 
II 23 41 

ut dir. 120 
II 25 S3 

by dir, 1 15 

by dir. 12c 





86-70 

1 18-800 

1 19*225 

28 10 

27 58 

8 17,0 

8 17,0 

248,500 




150*90 



31 58 

32 10 

4 «.S 

4 a. 5 





150*90 

1 14*300 

1 M*?CO 

113-900 


at dir. 1 10 

at dir. 1 1 5 

by dir. 1 10 

by dir. 1 1 5 



1212 

N-g. 

77-70 

113-872 

II 36 26 

II 36 15 




r-<(9-8+ 


149-30 

114*190 

113-845 

40 16,5 

40 » 7 ,S 

8 14.5 

8 14. 5 

247,250 

It = jo’oia 



79-08 



44 40.5 

44 19.5 

4 7.»5 

4 7,15 


l)pc. 6 



8t-40 

93- S50 

94- 100 
93-600 



fit dtv. 90 

at dir. 95 

l.v dir. 90 

by dir. 95 


T“ 49’37 

H — i9'76i 

1213 

I’os. 

106- 30 
81-90 

93-975 

93850 

93-912 

9 48 II 
53 16 

9 48 44 

52 42 

s 14.5 

8 26.0 

I 5 i .*37 




105-30 



56 35.5 

57 10 

4 <1.15 

4 ' 3.00 





i05'3o 

88-650 

S7-950 



at dir. 85 

at dir. 90 

by dir. 85 

by div. 90 



1214 

NVg. 

72-tx) 

88-300 

S8-225 

10 1 36 

10 1 11)5 

* 13.5 


251,266 


103*90 

88-350 

88-150 

5 ' 5.5 

5 4 ' 

8 22,0 




72-80 



9 59.5 

9 33.5 

4 ".75 

4 ".CO 





72-80 

93-050 



at dir, 90 

nt dir. 95 

by div. 90 

by dir.93 



1215 

Poll. 

113-30 

93-500 

93-*75 

93-212 

10 13 47 

10 14 7 


8 26,0 

252,821 



73‘70 

92-soo 

93150 

18 25 

18 5 

X 25,0 




111*90 



22 12 

22 33 

4 ' 1-5 

4 13.0 





I 1 1*90 

87-970 

87-070 

• 


at dir. 85 

at dir. 90 

by dir. 85 

bvdir.go 



1216 

Ncg. 

64-04 

87-520 

*7-4 »S 

to 26 50 

10 26 33 




1 


110*10 

87-550 

87-310 

30 45.5 

3 « 3 

8 25.0 

8 24.0 

151.159 




65-co 



35 '5 

34 57 

rr^i.5 

4 11,0 





65-co 

92*000 

92*$00 

92*000 



at dtr. 90 

at dir. 95 

by dir. 90 

by dir, 95 



1217 

l*o«. 

I i9*co 
66'6o 

92*400 

92*400 

92*400 

10 39 16 

43 44 

10 39 31 

43 i *.5 

8 27,0 

8 28,0 

153,740 

1 



117-40 



47 43 

47 59 

4 ' 3.5 

4 ' 4.0 





1 17-40 

87-470 

S 6*945 


at dir. 85 

at dir, 90 

by dir. 85 

by dir. 90 



l2tS 

Nrg. 

$ 7-54 

86-420 

86-877 

10 51 11,5 

10 51 58 

8 27,0 

8 26,0 




115-30 

87-200 

86-8to 

56 '5 

56 29 

153, 3 'i 




59-10 



11 0 38,5 

11 0 24 

4 * 3.5 

4 » 3 .o 





59-10 

91*510 

92*460 



At dir. 90 

ai dtr. 95 

by dir, 90 

by dir, 95 



1219 

I’oa. 

123-92 

91-985 

91-970 

II 4 44 

" 4 56.5 

8 26,5 

8 17,5 





61*00 

91-450 

9>-955 

9 7 

* 54.5 

153.447 




121*90 



13 10,5 

13 24 

4 139 = 5 

4 13,75 


i 

t 



121*90 

87-150 



At div. 

at dir. 90 

bv dir. 85 

br dir. 90 


1 

1220 

Nrg. 

52-40 

86-COO 

86-575 

86-525 

" '7 34.5 

11 17 23 




1 T 9=49-42 


1 19-60 

86-950 

86475 

21 41 

21 S 3 

8 27,0 

8 26,0 

153.34* 

: H** 29-700 



54 - 3 “ 



26 1,5 

15 49 

4 ' 3.5 

4 « 3 .o 



2j'‘ Sebtes cuiitiiiuecl. — 2-inch Leud balls, with sinyU cojiiwr wire; diameter = ’02U) inch, cvii 
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cviii 25"’ Setiiks continued. — 2-incli Lead balls, witli single copper wire; diameter =’0219 inch 




r<HlUon 

Extreme 



Jrd Mean, 

OI)- 4 <.TTed 

2 N 

N 

1 IJ 41 . 

No. 

of Ibe 

DWt>ionx 

oboerviM). 


2nd Mean. 

or K«*i4tnK 
Point. 





for Mean 





Kcettni; 







h mu 

U m a 

m ■ 

m a 

Point. 

: ('onlinued. 



6i-20 

97- 350 

98- 600 



lit div. 95 

at dir. >00 

by dir. 95 

by div. too 

* 


>»33 

Pos. 

132-50 

97-975 

97-987 

10 49 44 

10 49 56 

8 27,0 


*53,649 



64-70 

97-400 

98-000 

54 > 1,5 

54 0 

8 27,5 




130* 10 



58 > > 

5 * * 3,5 

4 >3-50 

4 >3,75 





130*10 

93-200 
9 >-900 



at dir. 90 

at dir. 95 

by dir. 90 

by div. 95 



1134 

iVg. 

5630 

92-550 

9 *-S 37 

>> * 38,5 

t> 2 28 

8 28,0 

8 27,0 

*53,746 


127-50 

93 - >50 

9 *- 5 »S 


6 5 *>S 




SS-So 



>> 6,5 

>0 55 

4 > 4,0 

4 > 3,5 





58-80 

97-140 

08-400 



at dir. 95 

at dir. 100 

brdir. 95 

by dir. too 



>iJ 5 

Po». 

135-48 

97 - 8 >s 

97 - 8>7 

11 15 It 

11 15 22 

« > 7,5 

8 28,0 




61-50 

97 - >50 

97-820 

>9 37 

>9 26 

*53,891 




132-80 



*3 3*.5 

23 50 

4 > 3,75 

4 >4,00 


j 



132-80 

9 X’t ^0 



a) dir. 90 

at dir. 95 

by dir. 90 

by dir.95 


i 

1 

1236 

.NVg. 

S 3 ‘S° 

129-80 

91*650 

92*900 

92*400 

92*275 

9*-337 

) > 28 5 

3 * 9 

>> 17 55 
3 * > 9,5 

8 27,0 

8 26,0 

25-5,266 

1 

1 



56-00 



36 32 

36 21 

4 > 3,5 

4 * 3,0 


: 



56-co 

96-750 



at dir. 95 

at dir. too 

by dir. 95 

by dir. too 



'*37 

Pu». 

' 37 - 50 

08- >00 

97-470 

97-4S0 

>» 40 37,5 

)> 40 47,5 

8 26.5 





58-88 

96-790 

97-450 

45 > 

44 5 > 

8 27,0 

* 53,374 




134-70 



49 4 

49 > 4,5 

4 13 , *5 

4 >3,50 





' 54 'o 

02-020 



at dir. 90 

at dir. 95 

by dir. 90 

by dir.95 



1138 

Neg. 

$i-i6 

9>-340 

92->35 

92-087 

" 53 *7,5 

>> S 3 >8 

8 26.5 

8 26,0 

*53,146 


« 3 '' 5 » 

92-740 

92*040 

57 33 

57 43 

1 

1 



53-96 



0 ) 54 

0 > 44 

4 > 3 ,»S 

4 >3,00 





53-96 

96*480 



at dir. 95 

at dir. 100 

by dir.95 

by div. too 



1239 

Pt>!t. 

139*00 

57 'o 6 

98-030 

96*480 

97-*55 

97-*55 

97 -* 5 S 

0 6 0,5 

10 22 

0 6 >0,5 

>0 >2,5 

8 * 5.5 

8 26,0 

252,863 




135-90 



>4 26 

>4 36,5 

4 >*,75 

4 > 3,00 





135-90 

92*700 

01*0^0 



at dir. 90 

at dir. 95 

by dir. 90 

by dir. 95 



1240 

Seg. 

49-50 

92-875 

92-827 

0 iS 48 

o- >8 38,5 

8 26.0 

* * 5,5 




132-60 

9 *' 5 >o 

92-780 

22 54 

*3 4 

251,909 




52-42 



27 >4 

*7 4 

4 > 3,00 

4 >*,75 





52-42 

96- 220 

97- 760 



at dir. 95 

at dir. too 

by dir. 95 

by dir. too 



1241 

Pos. 

139-82 

96*940 

96-942 

0 31 21,5 

0 3 > 30,5 


8 26,5 




55-70 

96-140 

96-945 

35 4>,5 

35 3 * 

8 * 5,5 

252,944 




>36-58 



39 47 

39 57 

4 '*,75 

4 > 3, *5 





136-58 

02-2S0 



at dir. 90 

nt dir. 95 

by dir, 90 

by dir.95 


T- 50 S 3 

1242 

Nog. 

48-18 

132-94 

90*560 

92*120 

92-470 

9>-340 

9 >-405 

0 44 7,5 

48 >4 

0 43 59 

48 24 

* * 4,5 

8 *3,5 

151, >>o 

15^29*424 



51-50 

■ 


5* 3. 

5 * *»,5 

4 >»,*5 

'4 ' >,75 


J)rc. 10 
T- 47’95 

'*43 

Pos. 

95-90 

>48-90 

97-70 

122*400 

123*300 

122*450 

>22-850 

>22-875 

>22'862 

at div. 120 
9 5 * 34 
>0 3 4,5 

at dir, >25 

9 5 * 49 
to 2 49 

by dir. 120 
8 27,0 

by dir. >25 
8 2$,o 

*53,786 




> 47-20 



6 I 

7 >7 

4 > 3,5 

4 > 4,0 





>47-20 

87*80 

117*500 



at dir, 115 

at dir. >10 

by dir. i ly 

by div. 120 



1244 

N'og. 

>>6-500 

1 17*000 

>27-087 

10 It 33 

10 11 19 

8 27.5 

8 26,5 


CoDiinurd. 


>45-20 

> >7-850 

>> 7 -> 7 S 

>5 33 

>5 47,5 

*53,541 



90-50 



>9 0,5 

19 45,5 

4 >3,75 

4 > 3 ,»S 



25"’ Sehies contimiccl. — 2-incli Lead balls, with single copper wire; diameter = •0219 ineli 


cix 


1841 . 

No. 

PoiUtion 
of the 

Kxtmtw 

obferve*!. 

IK Mestt . 

tnd Mean. 

3 nl Mean, 
or ReKing 
Point. 

Ob^n-cd Time*. 

3 .N 

N 

for Mean 
KeAting 
p 4 »inl. 

h m • 

ti in a 

m a 

cn s 

(.'ontinued. 

T- 4*‘43 

1145 

I'oa. 

90- 50 
153-84 

91- 60 
151-90 

122*170 

123*220 

I22*250 

111-695 

111-735 

122*715 

at dir. no 
10 14 3,5 

iS 31 
31 30 

nt dir. 115 
to 14 i6,5 

18 18 

3 = 43.5 

by dir. no 
8 16.5 

by dir. 115 
8 27,0 

* 

=53.386 

4 ' 3, =5 

4 '3.50 

1146 

a vs . 

151-90 

83-50 

149-71 

85-so 

117-700 

1 16- 610 

1 17- 160 

117155 

116-935 

117-045 

at dir. 115 
10 36 58,5 
41 1 

45 *5,5 

at dir. no 
10 36 46 
4 ' 13,5 

45 '=.5 

by dir. 1 15 

8 17,0 

by dir. no 
8 16.5 

153.398 

4 ' 3 , 5 = 

4 ' 3.=5 

1147 

Vo *. 

85-80 

158-00 

88-48 

155-78 

121*900 

123*240 

122*130 

111-570 

111-685 

111-617 

117-385 

at dir. no 
10 49 31,5 

53 57 
57 58 

nt dir. 115 
to 49 43 

53 45 
58 to 

by dir. no 

8 16.5 
4 ' 3, =5 

by dir. 115 

8 17,0 
4 « 3 . 5 o 

=53.381 

124$ 

tieg . 

155-78 

50- 30 
153-10 

51- 80 

1 18-040 
116-750 
118-C00 

" 7-395 

" 7-375 

at dir. 115 
II 22$ 
6 z % 
lo 52 

fit dir. 120 
II 1 14 
6 39 

10 40,5 

by dir. ,15 
8 17,0 

by dir. no 
8 =6,5 

*53.38' 

4 13,5= 

4 ' 3.*5 

1149 

1 ’ 09 . 

81-80 

161-11 

85-60 

15S-50 

122*010 

123*410 

122*050 

111-710 

111-730 

122*720 

ol dir. no 

" '4 57,5 

19 11 

*3 = 4,5 

111 dir. 115 
II 15 3 

19 11,5 
=3 35.5 

by dir. no 

8 17,0 
4 ' 3 , 5 ° 

by dir. 115 

8 17.5 

4 ' 3.75 

=53.636 

1150 

Neg. 

158-50 

77-80 

'55-30 

So-40 

1 18-150 

116- 550 

1 17- 850 

117*350 

117*200 

117-175 

nt dir. 115 
" =7 5 =.S 

3 ' 55.5 

36 18 

nt dir. no 
II 17 40,5 
31 6 

36 7 

by dir. 115 

8 = 7.5 
4 ' 3.75 

by dir. no 

8 16,5 
4 ' 3.=5 


26'^ Series. — 2.}-inch hollow Brass balls, with single copper wire; diameter = •0219 inch. 

Dec. > I 
T -47-51 

I 5 = 19‘914 

1 ' = 47-43 
15 — 19-914 

1151 

i’os. 

56-90 

137-50 

60-00 
134- 80 

97-100 

9S-750 

97-400 

97- 975 

98- 075 

98-015 

at dir. 95 
to 6 15 
10 11,5 

'3 35 

at dir. 100 
10 6 33,5 

10 1,5 

'3 44.5 

by dir. 95 ! by dir. too 
7 10,0 1 7 II.O 

215,302 

3 55 .= j 3 35.5 

1151 

Neg. 

134-80 

55-38 

131-80 

58-10 

95-090 

93-59= 

95-000 

94-340 

94-=95 

94 - 3»7 

at dir, 90 
10 17 15 
=0 45,5 
14 36 

at dir. 95 
to 17 16 

11 14 

14 16,5 

bydiv.90 lbvdir.95 
! 

7 11,0 j 7 10,5 

3 35.50 j 3 35,15 

115.184 

1153 

I’o*. 

58-10 

136-16 

61-30 

133-00 

97- 180 

98- 730 
97-150 

97-955 

97-940 

97-947 

at dir. 95 
10 17 59,5 
3 ' 45,5 
35 " 

at dir. too 
10 18 8 

3 ' 36,5 
35 =0 

by dir. 95 

7 ",5 
3 35.75 

by dir. ico 
7 12.0 

3 36.00 

115,897 

1154 

Neg. 

133-00 

56-90 

119-60 

59-56 

94-950 

93- 150 

94- 580 

94-100 

93 - 9'5 

94*007 

at dir. 90 
to 39 1 

41 11,5 

46 » 3,5 

at dir. 95 
10 38 51,5 
4 = 3', 5 
46 3,5 

by dir. 90 

7 ".5 
3 35.75 

by dir. 95 

7 ".0 
3 35.50 

= ' 5.549 

i)«r. 11 
T — 46-3S 
13 — 19-650 
Coiuinue<l. 

>»S 5 

Poft. 

76-10 

iii-So 

7S-08 

110-10 

9S-930 

99-940 

99*090 

99-455 
99-5 '5 

99-480 

at dir. 95 
9 56 10 
10 0 17 

3 * 7,5 

ot dir. ICO 

9 56 = 5,5 

10 0 1 

3 44 

by dir. 95 

7 » 7.5 
3 3*. 7 5 

by dir. too 

7 '8,S 

3 39.=5 

119,198 


cx 26''' Sekiks cont. — 2J-iuch lioliow lirass balls, with single copper wire; dium. = •0215) inch 


1841 . 

No. 

PontVou 
of th« 

Mum*. 

Exlrorae 

Dlviskifu 

ob*crved. 

! 

3 ft 1 Mexn, 

ObMrred TIqim. 

* N * 

N 

for Mum 
KrittiiK 
Poitil. 



or ReUlnv 
Point. 

h m * 

h mi 

111 I 

m 1 

Couiinuoii. 

T- 46'95 

B~i 9 - 50 i 

1256 

Xeg. 

120*10 

7**98 

ii7'So 

7 rs° 

96-040 

94- 890 

95- 650 

95 ’ 46 s 

95-170 

95-367 

at die. 95 
>0 7 25,5 

It 3 

>4 43 

at die. loo 
10 711 

1 1 18 

14 27 

bydiv. 95 
7 1795 

3 38.75 

by div. ICO 

7 16.0 

3 3 *.oo 

• 

218,695 

1x57 


73 -SO 

1x3-70 

75-5* 

ixi'66 

98*600 
99*6 10 
98-590 

99*105 

99*100 

99' 102 

■t dir. 95 
10 iS 14,5 
22 17 

*5 34 

nt die, loo 
10 i 8 xg 
22 2 

25 49 

by dir. 95 
7 >9.5 

3 39.75 

bydiv. 100 
7 • iitO 

3 40.50 

220,365 

1x58 

Neg. 

121*66 
69-50 
1 19*20 
71*30 

95-580 

94 ' 55 <’ 

95-250 

94-965 

94'Soo 

94-881 

at dir. 9^ 

10 29 42 
32 46 
37 4.5 

at die. 95 
10 29 x8,5 
33 «o 
36 5 ° 

b}' die, 90 
3 4«.25 

by div.95 

7 2*. 5 
3 40,75 

220,762 

1x59 

I'ox. 

71-30 

1x4-90 

73-30 

1x1-84 

98-100 
99' 100 
98-070 

98*600 

98-585 

98-592 

at die. 95 
10 40 14 
44 24,5 
47 45 

nt die. ico 
10 40 37 
44 »o .5 
47 59 

by div.95 
7 21,0 

by div. 100 
7 12,0 

220,859 

3 40.50 

3 4 <,co 

1x60 

Ncg. 

ixa-84 

67-30 

120*32 

69*20 

95-070 

93- 810 

94- 760 

94-44° 

94-285 

94-362 

•t die. 90 
10 51 48,5 

55 6,5 

59 »o ,5 

at die. 95 
10 51 36 
55 20 

58 56.5 

bjrdie.90 

7 22,0 
3 41.C0 

by div.95 

7 20.5 
3 40.25 

220, 346 

1x61 

I’os. 

69-10 

ii6'o6 

71-xg 

1x3-40 

97- 630 

98- 670 
97 ‘ 34 ° 

98- 150 
98-005 

98-077 

at die. 95 
■ 1 2 35 

6 3 * 
9 57 

at die. too 
•« * 47.5 

6 19 

10 10,5 

by dir. 95 
7 2-.0 

3 41,0 

by div, 100 

7 23.0 
3 41.5 

221,308 

ix6x 

Xeg. 

1x3-40 

65-50 

1x1-80 

67-90 

94-450 

93- 650 

94- 850 

94050 

94-250 

94-150 

at die. 90 
II 14 0 

•7 21,5 
*' » 5.5 

at dir, 95 
11 13 48 

>7 34 
XI 12,5 

by die. 90 
7 25,5 

by div. 95 
7 14.5 

222,335 

3 42.75 

3 42,25 

1x63 

Po*. 

67-90 
1x7-10 
70- 6x 
1x4-88 

97 - S 50 

98- 910 
97-750 

98-130 

98-330 

98-280 

lit die. 95 
'• 24 51,5 

x8 50 

32 15,5 

nt die. 100 
*« 25 3,5 

28 37,5 
32 xS,5 

bydiv, 95 

7 24,0 
3 42.0 " 

by die. 100 

7 25.0 
3 4 *,S 

222,328 

1164 

Xeg. 

1x4-88 

65-10 

ixx-iS 

67-70 

94-990 

93- 690 

94- 990 

94-340 

94 ' 340 

94-340 

at dir, 90 
11 36 18 

39 39 
43 43 

at dir. 95 

II 36 6 

39 5 » 
43 30 

by dir. 90 
7 15.0 

by dir.9j 
7 2490 

222,066 

3 42,5 

3 42,0 

1x65 

Pox. 

67-70 

1x7-71 

70-54 

125*20 

97-710 

99-130 

97-870 

98-4x0 

98-500 

9$ -460 

at dir. 95 
11 47 8 

5 ' 7 

54 3>.5 

nt die. too 
II 47 20 
50 54 
54 44.5 

by die. 95 

7 * 3.5 
3 41,75 

bydiv. IOC 
7 24*5 

3 42.25 

222,096 

Dec. 13 

T- 49'63 

U = i9‘j68 
Contiuued* 

1x66 

I'oa. 

83- 00 
115-70 

84 - 50 
114*20 

99-350 
ICO' ICO 
99-350 

99-725 

99-725 

99-7*5 

at die. 95 
to 0 43 
5 7 

8 5 

at dir. too 
10 I 5 

4 44 
8 29 

by die. 95 

7 22,0 
3 4 »,° 

by die. 100 

7 24.0 
5 4 *,o 

221,945 

1167 

Neg. 

1 14'xo 
77'»4 
iix-58 

79' 34 

96*020 

95*210 

95-960 

95-615 

95-585 

95-600 

nt dir. 95 
10 12 15 
>5 

19 38 

at dir, ico 
10 II 55 
16 IX, 5 
19 16,5 

by div. 9 5 

7 23.0 
3 4 «, 5 o 

by die. 100 

7 21,5 
3 40,75 

211,410 


OG*** Ser'KS cont. — 2 J-inch hollow Brass ball®, with single copper wire; diom. = * 0*219 inch, 


F.slr«'Cii« I i 3r4 Mmo. 

No. I ofthe lift Moon. Tn4 Mokii. »r Routine - 

* Ujuhm. utioorrM. ; Point. 


„,„1 99»5 
99 SOS 




117' 11 

96-010 ! 

1169 

Nef. 

74*90 




ft $*10 

76- 6t 

9 S' 94 <! , 


99 * 5*0 

at dir. 95 1 at dir. loo 

10 23 4 I to 13 11 

17 i8,$ 1 17 0 

hr dir, 95 
7 11,5 

by dir. too 

7 *>S 


30 » 5 .S 1 30 45.5 

? 40.75 

3 4 >. 7 S 


St dir. 95 1 SI dir. ICO 

brdir.95 

by dir. ICO 

95-511 

10 34 19 fo 34 11 



3* 7 1 38 IS 

7 ti0_ 

7 * 1.5 


*< S> 1 4 ' 33.5 

3 4«,50 

3 40,75 


1 

at dir. 95 

at dir. i 

100 

»r 4»5 

to 45 

10,5 

10 45 

37 

49 

3 * ! 

49 

M .5 


5 * 

4».5 1 

53 

0,5 


91-750 I 

„-Ssoj 99-3CO 

9 !-«oo, » 5 ' 3 *S 


■t dir. 95 

II it 57 



at dir. 

95 

at dir. 

too 

99*161 

It 19 

5».5 

It 30 

5.5 

31 

57 

33 

4 *. 5 


37 

< 3.5 1 

37 

»».5 


«t dtr. 100 
9 f$ »* 40 56 
o 45 4.5 


I 

1 71*10 

1176 1 

1-0.. 1 


| 1 >’ 7 » I ' I 



at dir. 95 

at dir. too 

99*090 

tl 51 4 

»* 5 * * 7.5 

56 7 

55 S 3 


59 »S 

59 40 


at dir. 90 

at dir. 95 

94 * 9*7 

0 3 33 

6 47 

0 3 * 9.5 

7 * 


10 56 

10 41 


at dir. 95 

St dir. too 

91-850 

0 14 14 

0 14 * 7.5 

lit 16 

If 1 


»* 34.5 

*' 49.5 


ai dir. 90 

St dir. 95 

94*801 

0 15 4»,5 

i 8 57 

0 15 18 
19 to 


33 4.5 

3 * 49,5 ' 


R^lil 


































cxii 2G*'' Series couL— * 2^<inch hoUuw lirass bulls, witb copper wire; diain. =s '0219 inch. 


I»4I. 

No. 

IV>aik>ii 
of tb« 

iUm ». 

KitmiM 

lH«uiua» 

ubaerteil. 

IM Uou(. 

3nd Ueui. 

3r*l Umo, 

OhMrvH *nroM. 

» !t 

N 

fvr &l«ati 
Ke«tlnc 
1*MDI. 


h m • 

h m ■ 

m • 

m ■ 

CoatinuiMl. 

T- 50-95 
0-19-311 

uSo 

P<M. 

70*80 

135*30 

7334 

113*73 

98*000 

99*370 

98*030 

98-635 

98*650 

98*643 

•t dir. 95 
0 36 13,5 

40 »3.5 

41 44 

at dir. 100 
0 36 37 

40 10 

41 58,5 

by div. 95 
7_»0,5_ 

3 40.»5 

by dir. ico ^ ■ 

7 12.5 330,614 

5 40,75. 

I39| 

Nog. 

133*73 
68*00 
1 19*88 
70*43 

95 *j 6 o 

93*940 

95*50 

94*650 

94545 

94 597 

at dir. 90 
0 47 49 

51 30 

55 « 

at dir. 95 

0 47 3*. 5 
SI 33.5 

54 S8 

by div. 90 

7 *3*0 _ 
3 4^50 

by dir. 9 5 

7 H.5 
3 40.75 

230,810 

il8l 

}’03. 

70*43 

135*10 

73*00 

133*63 

97-760 

99*050 

97*820 

98-405 

98-430 

98*417 

at dir. 95 

0 5* 3*.5 
2 3 33 

5 S3 

at dir. 200 
0 58 46,5 

f 3 t8 

. 7.5 

by div. 95 

7 to. 5 
3 40.15 

by dir. 100 

7 11,5 
3 40.7$ 

3x0,593 

>x8j 

Nog. 

233*63 

67*70 

129*84 

70*00 

95*260 

93*770 

94*930 

94*465 

94*345 

94*405 

at dir. 90 
1 9 56 

■3 13 
17 18,5 

at div. 95 
1 9 43 

13 27 
*7 4 

by dir, 90 
7 tt.5 

3 4>.»5 

by div. 95 
7 31,0 

3 40.50 

130,589 

2384 

Po>. 

70*00 

235*00 

73*86 

233*43 

97*500 

98*930 

97640 

98-115 

98*185 

98-150 

at dir. 95 
2 30 41 

14 38.5 

15 1,5 

at dir. too 
2 10 54 

74 15 

»8 '5.5 

by dir. 95 

7 10.5 
3 40,15 

by div. too 

7 11.5 
3 40,75 

110,575 

1385 

Nog. 

131*41 

67*43 
1 19*60 
69*80 

94*910 

93*520 

94*700 

94*115 

94-205 

94*160 

at dir. 90 
1 33 3 

35 » 
39 »5 

at dir. 95 1 by dir. 90 

2 31 50 [ 

35 36 ; 7 «,o 

39 11 13 4'.o 

by dir., 95 

_7 *1.0 
~ 3 40.5 

330,584 

1386 

I»o«. 

69*80 

234*83 

71*80 

2 33*01 

97*3*0 

98*820 

97*420 

98*060 

98*110 

98*085 

at dir. 95 
2 4a 49*5 

46 47 

50 10 

at dir. 200 
» 43 » 

46 34 
50 14 

by div. 95 

7 10,5 
3 40.15 

by dir. 100 

? 23.0 

3 4«.<» 

110,787 

1>«C. 14 
T-49'7» 

Continued. 

1387 

N.(t. 

256*90 

87*60 

»53'5» 

90*60 

113*150 

210*560 

I33 *g 6 o 

231*405 

131*310 

111*357 

at dir. 130 
9 45 59.5 
49 30 
S3 *0.5 

at dir. 115 

9 45 50 

49 40 

53 0 

by dir. 110 

7 t t.o 
3 35.5 

by div. 115 

7 tOyO 

' 3~3S.o~ 

»1S.1‘4 

istS 


90*60 

257*90 

9S-*o 

154-81 

214*350 

115*850 

214*320 

235*050 

215*080 

115-065 

at div. 235 

9 S‘ 45.5 

10 0 11 
3 57 

at dir. 130 
9 5‘ 5‘ 
10 0 10 

4 ».5 

by dir. 235 

7 «»*5 
3 35.75 

by div. 130 

7 <1.5 
3 3<>-»5 

4I5.7S‘ 

1389 

Nog. 

154-81 

8910 

151-50 

9i*5K> 

232*960 

130*300 

132*700 

111-130 

131*000 

131*065 

at dir. 110 
10 7 37 

11 8 

14 48 

at dir. 135 
10 7 16 

11 19 

14 36 

by dir. no 
7 12.0 

3 35.5 

by div. 135 

7 20,0 
3 35,0 

125.394 

2390 

I'oi. 

92*90 

255*86 

95*01 

251*90 

213*880 

115*440 

113-960 

114*660 

134*700 

114*680 

at dir. no 
10 18 13,5 

11 20 
*5 »4.S 

at dir. 135 
to 18 14,5 
11 59 

»5 1‘.S 

bydir.jso 

7 ii.o 

3 35,5 

by dir. 135 

7 13,0 

*3 3*.<>~ 

315,968 

2191 

Ni-S. 

251*90 

90*33 

149*70 

93*98 

212-620 

210*020 

112*340 

110*810 

230*675 

130*741 

at dir. 210 
20 39 14,5 

3» 47.5 
36 36 

at dir. 235 
»o »9 3.5 

3* 59 

36 14 

by dir. no 

Jf 12.5 
3 35,75 

by dir. 135 

_7_ 20, S_ 
3 35.15 

115,676 


Digitized by Google 




















26* Series cont.— 2}-inch hollow Brnss balls, with tingle copper wire ; diain. = 0219 iuch. cxiii 


1 

1841. 1 fo- 

1 

PmitkKt Exlirnw 


Xrd M«*a, 

ObanTwl Time*. 

x N 

N 

rorMt«o 

MaMca. obaerved. 

■ 


1 roiul. 

h m • 

h m ■ 

Dl B I IB B 

Rrtdax 

Puitil. 

Coulinued. 

i 

1 

T-=«'S1 

B*S9'69x 

TX91 

P... 

91-91 

154*30 

95‘90 

151*50 

1x3*640 

1x5*100 

1x3*700 

1x4*370 

1x4*400 

.74-365 

at dir. 1x0 ’ 

10 39 51,5 
43 49 

4? 4 

at dir. 1x5 
10 40 4 

43 37 
47 1^5 

bj dir. 1x0 hjdiv. 1x5 

7 11.5 ^ 7 .7.5 
3 35.75 3 36.45 

xi6,i88 

IS93 

Neg. 

151*50 

91*00 

I4**56 

93*71 

12I‘X50 

119*780 

1x1*140 

1x0*515 

1x0*487 

IXO’460 

•1 dir. 1x0 

10 50 53 
54 »7 
S » 5 

at dir. 1x5 
10 50 41.5 
54 3985 
57 5**5 

brdir. 1x0 

7 ix.o 
3 36,0 

bydiT. 125 

7 11*0 

3 35.5' 

*M*9S* 

1194 

Poa. 

93*71 

15316 

96*60 

150*40 

1x3*440 

1x4*880 

I13S®® 

1x4*160 

^ 134*175 

1x4' >90 

■( dir. 110 

M 1 3X 

5 18 

8 4J 

at dir. 1x5 
II 1 44 
5 16 
8 56 

bvdir. 120 
' 

7 11,0 
■3 35.5 

by dir. 1x5 
7 IX.O 

3 36,0 

ii5>9*7 

1195 

n«k- 

150*40 

91'So 

147-30 

94*30 

IXt'lOO 

119-550 

izo-8oo 

ixo*3X5 

ixc*i75 

1x0*150 

•t dir. 1x0 
11 11 31,5 

16 6 

19 4»,5 

Ht dir. XX5 
n IX 19 
16 19 

19 19 

b^ dir. 1X0 
7 xi»o 

'3 35/5” 

by div. 1x5 

7 ’0*0 
3 35.0” 

»'5*475 

ii9« 

Poa. 

94*30 

151*60 

97'4» 

■4i’iS 

1x1*950 

1x4*500 

1x1*790 

1 I 3 - 7 J 5 

IJ3-645 

.75-685 

Ht dir. 1x0 

IX 13 **.5 
17 6 

30 XX, 5 

at dir. 1x5 
■ 1 13 X3,5 

46 53.5 

30 36 

bydii'.ixo bydir. 1x5 

1 

7 11,0 7 11,5 

3 35>50|*3 ~3M5 

416,053 

‘27* Series. — 1]-inch Plattm balls, with tingle copper wire ; diameter = * 0*219 inch. 

Dmt. i6 
T«* 46 'so 

Continued. 

1*97 

Pos. 

60*60 

171 ‘SO 

63*60 

169*30 

116*550 

118*050 

116*450 

117*300 

ii 7 *aso 

ii7‘x7S 

at dir. 1 1 5 
9 5* 4 

54 49 
58 73 

at dir. 1x0 
9 5> >0 
54 4» 
58 49,5 

bydir. 115 
7_i9.o 

3 39^50 

bydir. izo 

*9*5 
3 39*75 

1 

1 

419,614 1 

129S 

N«g. 

169*30 

s»»» 

165-90 

6i‘6o 

114*140 

111*440 

113*750 

113190 

113*095 

113*191 

at dir. 1 10 
10 1 10 

5 4» 
9 *9 

at div. 115 
10 1 5,5 

5 48 
9 »».5 

bydir. no 
7 

3 39*5 ' 

bydir. 115 

7 19*0 
3 39*5 

! 

119,500 

1x99 

p<i>. 

61*60 

170*66 

64*70 

167*60 

116*130 

117*680 

116*150 

116*905 

ii6'9I5 

116*910 

ftt div. 115 

10 13 3.5 

.6 47,5 
K> Sli5 

at dir. 120 
10 13 10 
16 41 

xo 19,5 

hydir.ns 

7_.9.o_ 
3 39.50 

by dir. 1x0 

7 19.5 
3 39»7S 

S19.595 

1300 

Nrg. 

167*60 
59* *0 
'‘♦'TO 
61-54 

113*350 

111*900 

113*1x0 

111*6x5 

iix'510 

111*567 

at dir. no 
10 14 9 

»7 4» 
3. 48.5 

at dir. 115 
10 14 1,5 

*7 48.5 
31 »i>5 

by dir. 1 10 

-7 .19-5 
3 39.75 

by dir. 115 

19.0 
3 39*50 

119,6x1 1 

1301 

Pos. 

61-54 

169*91 

64’XO 

167*38 

115*780 

117*060 

115*790 

116*410 

..6-445 

116*4x1 

at dir. 1 15 
10 35 4 

3* 48 
41 H»S 

at diT. 120 
10 35 10,5 

18 41.5 
4» 3»tS 

by div. 1 1 5 

7 _*p,5 
3 40,15 

bv dir, 1x0 
' 

7 XI. 0 

3 40*50 

I 

110,3x1 

130X 

Ne». 

167-}* 

58*70 

164*80 

6i‘xo 

113*040 
111*750 
1 13*000 

”»*395 

111*375 

..7-385 

at dir. no 
10 46 It 
49 46 
53 33 

at div, 115 
.0 46 4,5 

49 54 

S3 76 

by dir. 1 10 
7 11.0 

bydir. 115 

7 JI.5 

1x0,881 

3 4*,oo 

3 40.75 
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cxiv 27 °^ Series cont.^ 1 Plaiina balh, with single copper wire ; (liaiueU’r= *0219 inch. 


fiMllkin' l!rlr«n«> ' SrdMrui, 

IKJll I ul llw litTUhiM IM M«m». , IokI Meui.| «r Uruioj • 

*oti. ,Mm«w ubwn«4. P«U»t. 




Hi TtOIM. 

7.N 

N 

for Mean 

b Di a 

m • 

„ . 

KmOuc 

PuUit. 

at dir. 120 

by dir. 115 

bj dir. 12c 

• 

10 57 17 

11 0 49 

7 «.S 

7 23,0 

211,325 

4 40 

3 41, »5 

3 41,50 


at dir. 1 1 $ 

by dir. 1 10 

by dir. 115 


II S i4tS 
*» 3 

7 *4.0 

7 »3.S 

221,864 

■S 3» 

3 4S.OO 

3 4‘»7S 





62*22 

I|6'210 


1305 

Poa. 

170*20 

117-850 

1 17*030 


65-50 

167-60 

116*550 

117*200 


alclir. I at ilit. 130 btr dir. 1 15 j bytlir. i»o 

II 19 21,5 I II 19 38 I 

23 8 I *3 » 7 2 3.3 I 24.Q 

16 45 I 16 51 3 41.75 1 3 4».'^o I 


»tdi.. 115 by di». no J by div. 115 
II 30 j|,s I I 

34 14 7 14 .S . 774.0 1 


37 57.5 I 3 47,75 I 3 +7.CO I 


1307 Poa. 1 

66-80 

: 

. . 117*200 


104*30 i 

z i I1I*5<0 

138'to t * I2l*77< - 

^ , 1x2*000 121*812 

105*20 i 121-850 

. ’ *»**700 ^ 


' - I17*»00 ' 

nl -300 '■*'' 5 “ 

no'OA 


at dir. 115 
II 4* 35 

45 H 

at dir. 120 
1* 41 4»»5 

45 17 

by dir. 115 
7 14.0 

by dir. 120 
7 *4<S 

121,140 1 

5, 

49 * 

3 4*.«o 

3 4»,»5 


at dir. 1 10 

at dir. 115 

by dir. 1 10 ! 

by dir. 115 


II 5» So»S 

11 52 44 




56 13 

56 30 

7 HtO 

7 *3,5 

221,804 

0 0 14,5 

0 

0 

'J 

3 -»».«* 

3 41,75; 



at dir. 120 I 
9 S9 44 j 
10 3 40 

7 4»5 1 


I at dir, 125 
j 10 o 5 
3 »* 

7 *6.5 


at dir. 

”5 

10 II 

6 

»4 

26 

18 

»7 


" . , IXI'OOO 

1311 Po«. ® ‘ 122*430 


at dir. 130 atdir. 125 bydir.120 bjrdir.125 
10 21 52,5 10 22 8 

»5 45*5 *5 30 7 19. S 7 »OtO »*9»*59 

29 12 29 28 3 39,75 3 40,00 


U* 29 ‘ 26 c 


1314 Nrg. 


..S-475 

nl-475 ’ ’ 3* 3> 


at iJif. 115 
10 33 to 
36 31 
40 3 «i 5 


, 6-350 S**" 

119-60 I 

93oS® I 

. 91*510; ,7-770 

"‘•S'’ ,3000 9 »’ 7 S 5 

6750 


■t dtr. ICO by dir. 95 by dir. too 
10 I 24.5 

4 5* j 4 43,S 7 17,5 _7 218,831 

8 27,5! 8 42,5 3 31,75 3 39,00 

at dir. 90 at dir. 95 by dir. 90 by dir. 95 
10 12 30 to 12 7 

15 42,5 15 56,5 7 16,5 7 16,0 218,112 

I, 36.5 I, 13 3 3, ,25 3 3S;oo' 
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27 '^ Series cont. — 1 ^-inch P/a/ina balls, with sinffle copppr wire ; diainetcr= *0219 inch. 


cxv 



1318 


* 3 »o Neg. 


130*50 

54 ’ 9 « 

128*04 

57’ »4 

91*740 

91*510 

92-590 

57 'H 

*33-30 
59-40 1 
13130 j 

95*220 

96*350 

95-350 


9 »' 72 S 

92*650 

92*687 

9 *‘ 37 S 

9‘'415 

9640 5 

92*570 

92*490 

92*530 


»( (tir. * 
10 £3 6 

16 51 
30 ss,S 


ut dir. ICO 
10 23 ig 
26 40 
10 35 

bv div.95 

7 16,5 
3 1».is 

Kvjny 

'■«.133 ; 

al dir. 95 
*0 34 l »5 

b3rdir.90 

bydir.95 


37 50 

7 * 7,0 

0 

218,228 

41 17.5 

3 3 ».S 

3 3 *.o 


at dir. 100 
10 45 10,5 

bydir.95 

brdir. joo 


4S 33 

7 * 5 .y 

7 16.0 

217,829 

51 16,5 

3 37.75 

3 3 *."> 



«t diir. 90 It di». 95 

'» 5 <> 3.5 10 JS 51.5 

59 !■ 59 ♦“.5 

■I 3 19 II 3 > 


at dir. 

IDO 

11 6 

59 

10 

»>9S 

*4 

*3.5 


al dtr. 

95 

11 17 

39 

21 

» 5 .S 

*4 

Sa.S 

at dii*. 

ICO 

II 28 

43.5 

3 * 


35 

57,5 


lit dir. 95 

39 3 * I »» 39 *»»5 

43 JO 
46 IS 


•t dir. 95 
II 50 16 

S 3 56 
S 7 19 


at dir. ICO bjdiv.95 
II 50 iS 

51 47 7 tl .o 

57 3».5 3 36,50 


at dir. 90 at dir. 95 
o z 11,5 o I 2,5 


101*790 

I 0 I -350 1 ,o.-oS« » 40 M.S 

102*100 44 SO 


I at dir, 9j 
9 »-i 6 i 1 9 5 * 44 


at dir. 

100 

9 5 * 


55 

*5 

5 » 

40,5 


RTalol 
























































cxvi 27^ Sekiks cont.~l|'inch balls, with copper wire ; diameters 0219 iuch, 



Kili] 


































28'*' Sehies cont. — 2-inch Zinc balls, with single copper wire; diameter = 'OilO inch 


cxvii 


1841 . 

No. 

1 

Po«iti«a Kxtremo 
of tbo DlriMunA 
MlUCK>ft. 1 ollMTVttil. 

1 

iKt Mem. 

2nd Stem. 

1 

3 rd Mom. | 

2 N 

N 

for Mem 
ltc»ilng 
Point. 

h m . 

h m • 

m . 

m A 

Continued. 

T- 35-51 
U«=19-65o 

1338 

Neg. 

1 15-10 

87- 60 
113-80 

88- 68 

101*350 

100*700 

101*140 

tot‘015 

100*970 

100-997 

at dir. 100 

9 S 3 3 » 
56 41 

10 0 10 

nt dir. toi 

9 S 3 “.5 
56 51 

ro 0 0 

bv dir. too 
6 38. 0 

by dir. toi 
6 37.5 

• 

198,875 

3 t9*c>o 

3 > 8,75 

•339 

1‘ot. 

88-68 
118-91 
89 94 
117-64 

103- S00 

104- 430 
103-790 

104*115 

104*110 

104*112 

at dir. 100 
10 3 11 

7 7 

9 48. S 

at dir. 105 
>0 3 33 

6 44.5 

10 11,5 

by dir. too 

A- 3*- 5 
3 '8,15 

by div. 105 

6 38,5 
3 > 9 .*S 

199,061 

1340 

Ncg. 

117-64 

84- 30 
1 i6-c8 

85- 30 

100*970 
IOC* 190 
100*690 

100*580 

100*440 

100*510 

at dir. ico 
10 13 32 

16 48 
20 11 

at dir. 105 
to 13 11,5 

17 8 

>9 49.5 

by dir. too 
6 _j 9 ,^ 

3 « 9.5 

by div, 105 
_ 6 _ 37 .o 

3 > 8,5 

199,398 

1341 

I’o». 

85-30 

111*30 

86*40 

120*00 

103*300 

103*850 

103*200 

• 03-575 

103-515 

103-550 

ttt dir. joo 
10 13 18,5 

17 4 

19 58 

»t dir. 105 
10 13 36 
16 46 
30 17 

by div, 100 

A_ 39.5 
3 > 9.75 

by div. 105 

6 41,0 
3 io.So 

100,181 

134a 

Neg. 

110-00 
8 1-00 
118-51 
81-00 

100*500 

99*760 

100-160 

100*130 

100*0X0 

100*070 

M dir. 100 

•0 33 34 
36 54 

40 * 4.5 

at dir. 105 
10 33 17 

37 11 
39 56.5 

by div. 100 

*?' 5 _ 
3 »o.»S 

by div. 105 

6 39.5 
3 > 9.75 

100,143 

• 3+3 

1*01. 

81-00 
113-16 
83- 14 
111-71 

102*630 

103*200 

101*430 

102*915 

101*815 

101-865 

at dir. 100 
10 43 18 

47 7 

50 9.5 

at dir. 105 
10 43 44 

46 51 

50 16 

by div. 100 

6 4'. 5 
3 >0,75 

by div. 105 
_ 4 ».o 

3 »',oo 

100,893 

' 3 -H 

Neg. 

111-71 

77 ' 9 * 

119-Si 

79 ‘ 3 » 

99-810 

98- 870 

99- 570 

99 ' 34 S 

99*120 

99-181 

at dir. 95 

>0 53 54 
56 49 -S 
11 0 37 

at dir, 100 
>o 55 39.5 
57 5 

11 oil 

by dir. 95 

6 43,0 
3 »«.50 

by div. ICO 

6 41,5 
3 ’* 0,75 

100,858 

Dec. 11 
T- 35-50 
15 = 19-786 

CoDiinuMl. 

•145 

Pox, 

51*40 

117*00 

55 ' 5 o 

114*20 

89*700 

91*250 

89*850 

9«‘475 

90-550 

90-511 

ot dir, 90 
9 59 8 

10 2 39 

5 47 

at dir. 95 

9 59 > 6.5 

10 2 20f5 

5 56.5 

by div. 90 

6 39,0 
3 > 9.5 

by dir. 95 

6 40,0 
3 »o,o 

> 99 . 55 « 

1346 

Neg. 

114*20 

51*76 

121*41 

54*40 

87-980 

86- 590 

87- 910 

87-185 

87-150 

87-167 

at dir. 85 
to 9 11,5 

11 14 

>5 5 *.S 

at dir. 90 
10 9 4 

>1 33.5 
>5 43 

by div. 85 
3 20,0 

by div, 90 

_«_ 39 j£ 
3 ' 9^5 

> 99.773 

•347 

Po». 

54-40 

115-10 

57-06 

111-64 

89-800 

91-130 

89-850 

90-465 

90490 

9»’477 

at dir, 90 
10 19 8 

11 19,5 
*S 47 

2t div. 95 
10 19 17 

22 20 
57 

by dir. 90 

_ 6 _ 39 ,.o_ 
3 > 9.5 

bydiv.95 

6 40,0 
3 10,0 

>99,548 

1348 

Neg. 

111-64 

5311 

119-90 

55-61 

87-880 

86- 510 

87- 760 

87-195 

* 7'>35 

87-165 

at dir. 85 
to 19 13 

31 15 
35 5 » 

at dir. 90 
10 29 4 

31 34»5 
35 4».5 

by dir. 85 

39 -*>_ 
3 >9.50 

by div. 90 

6 38,5 
3 ' 9.»5 

199.391 

>349 

Poi. 

55-61 

114-00 

S 7 -S 4 

110-98 

89- 810 

90- 610 
89-110 

90-115 

89-865 

90*040 

at dir. 90 
10 39 9 

4 » 30.S 
45 5 » 

at dir. 95 
10 39 18 

41 10.5 

46 1 

by dir. 90 

6 43.0 
3 »>,S 

bydiv.95 

6 44,0 
3 11,0 

101,504 


cxviii 


28**’ Series cont. — 2-inch Zinc l>alls, with single copper wire; diiinieter = ‘O^IO inch 


1841 . 

No. 

poititloil 
<»f the 

Kxtneiuo 

olMvrvtfd. 

1 

U| Mran. 9 n 4 Mean. 

1 

3 rtl Meftn. 
or R(S>llti]e 
Point. 

Obfcrrofl Times. 

2 N 

N 

f»r Mc«n 
Point. 

h n) • 

h m II 

111 • 

m R 

Continued. 

i 

j 

1 

r- 35'71 

H=ai 9*792 

1350 

N>g. 

iio' 9 S 
53-00 
t iS- iS 
5 5 40 

86-990 

85-590 

86790 

86-190 

86-190 

86-140 

»t iliv. 85 

10 49 '5 

5 * 3 ' 
55 55,5 

at dir. 90 
'0 49 5,5 

5 * 40,5 
55 45 

by dir. $5 

5 

3 '*0,15 

by div. 90 

6 39.5 
3 ' 9 ,'’S 

ft 

ICO, 116 

» 35 ' 

I’os. 

55'40 

t2Z'4S 

5S-IO 

119-30 

S8-940 

90-340 

88-750 

89-640 

*9-545 

89-591 

at dir. 85 
10 59 6 

" * 44,5 

5 46 

at div. 90 
'o 59 ' 5,5 

" * 34,5 

5 56,5 

by div. 85 

6 4 C.O 

3 :o,o 

by div. 90 

6 4 '.o 
3 *0,5 

ico ,459 

'J 5 » 

Xfg. 

119-30 
54- '0 
116-74. 
56-31 

86-700 

85- 410 

86- 530 

86-060 

*5-975 

86-017 

at dir. 85 
" 9 '9 

'* 55 
«S 59,5 

at dir. 90 

" 9 9,5 

11 45 

'5 49 

by div. 85 

6 40.5 
1 10.15 

by dir. 90 

6 *0.5 
3 19,75 

200,148 

>353 

Pos. 

56-31 

111-6S 

58-10 

119-30 

89-000 

89890 

S8-700 

89-445 

89-195 

89-370 

nt dir. 85 
II 19 10 

** 47.5 

*5 50.5 

ut d:r. 90 
11 19 20 

21 379 $ 

26 I 

by dir. 8 5 

_^ 40 . 5 _ 
3 10,15 

bv div. 90 

6 41.C 
3 

100,46s 

'354 

Xeg. 

119-30 

53 ' 3 * 

116-31 

55-10 

86-340 

84- 850 

85- 760 

*5-595 

*5-305 

85-450 

at dir. 85 
11 19 11 

3 * 40.S 
36 2 

at dir. 90 
11 29 11 

3 * 50,5 
35 5', 5 

bv div.Ss 

6 40.0 
3 zo,co 

by dir. 99 

i_ 79 ; 5 „ 
3 ' 9,75 

i 

199,978 

'355 

Pos. 

SS'f ! * 7-900 
! 89-040 
57 4 * j gg-oio 
"8-54 1 

88-470 

88-515 

88-497 

at div. 85 
" 39 ' 6,5 
41 SI 

45 57,5 

at dir. 90 
II 39 16 
41 41 
46 8 

by dir. $5 

6 4 ',o 
3 * 0,5 

by d:r.^o 
6 

3 *',o 

100,850 

1356 

N’eg. 

”8-54 
53 'i 
1 16-si 

55-48 

85'830 

S 4'670 

85-850 

85-150 

85-160 

85-155 

M div. 85 
II 49 zS 
5 * 49 
56 11,5 

nC dir. ^ 

11 49 18,5 

5 * 59 
56 1 

by dir.85 

6 43.5 
3 *', 7 S 

by dir. 90 

6 41, 5_ 
3 *',*S 

101,737 

29 '*' Series. — 2-iiich Zinc lialls, with hifilar silh lines; distance = ••‘5G7 inch. 

1 

D«c. :4 

T = 39'95 

II *• jo‘ 046 
Continual. 

1357 

Pos. 

99 '* 
1 19-40 
99-68 
118-36 

109*260 

109*540 

109*020 

>° 9 - 40 o! ,09-340 

IC9-180 , 

t 

at dir. 109 
9 47 SO 
5* 0 

55 59,5 

at div. 110 
9 47 5 * 

S' 5 * 
56 8 

by dir. 109 

* 9,5 

4 4,75 

by dir. i lo 

8 10,0 

4 5,00 

* 44 ,* 3 S 

' 35 * 

Neg. 

1 18-36 
91-00 
1 17-06 
91-98 

104-680 

104-030 

104-510 

'04-355 

104-175 

' 04 - 3'5 

at dir. 104 
10 0 it»5 

4 >195 

8 18 

at dir. 105 
10 0 6 

4 ' 7,5 

8 11 

by dir. IC4 
8 6,5 

by dir. ,05 
8 6,0 

* 43 , ' 7 ' 

4 3 ,* 5 

4 3,00 

'359 

Pos. 

9 '-98 
114-86 
91-60 
113-06 

108-410 

108-130 

'07-330 

108-315 

107-780 

108-051 

at dir. 105 
10 12 4,5 

16 38 

%<y 15 

at dir. 1 10 
10 11 18 

16 15 
*0 39,5 

by dir. 105 
8 10,5 

by dir. 1 10 
8 11.5 

* 45,555 

4 5,*5 , 4 5,75 

1360 

Neg. 

113-06 

81-So 

121-32 

84-50 

102*930 

I02*c6o 

102*910 

101-495 

101-485 

102-490 

at dir. ico 
10 14 43 >S 
iS 18,5 
3 * 54,5 

nt dir. 105 
10 24 24 
iS 49 
3 * 33,5 

by dir. ico 

8 1 1,0 
“4 5.50 

by dir. 105 

J_. 9 -S . 

4 4,75 

* 45, '*7 


29'’’ Series continued. — 2-iiidi Zinc balls, witli bifilar silh lines ; distance = -367 inch. 


cxi.x 


1841. 


Cotitmui>a. 


T =4o-»5 

11 >» 3o'O30 


Dec. i6 
T-44'43 

B««29*$40 


Continued. 


No. 


pMltkm 
of Uie 


BMreme 

Diviniotu 


Pox. 


»4‘50 

11950 

S6-91 

i27’9a 


1362 


1363 


1364 


1365 


1366 


1367 


136s 


NVg. 


117-91 

79'7» 

116-31 

$1-18 


I’m. 


Xeg. 


Si- 1 8 
134-51 
84-71 
131-80 


131-S0 

77-54 

13094 

So-08 


1 * 08 . 


i\eg. 


89-56 
111- 10 
9 1 -CO 
110-90 


110-90 
83-70 
1 19'co 
85-10 


l’o«. 


Neg. 


85- 10 
116-16 

86- 98 
114-70 


114-70 

79-80 

111-74 

81-36 


1369 


I’os. 


>>g. 


81-36 

119-6S 

83-11 

117-46 


117-46 

76- 00 
115-71 

77- 51 


>37* 


1371 


1 * 08 . 


Xeg. 


77-5» 

131-14 

79-80 

130-10 


107 coo I 

108-110 

107-410 *5 


103*820 

103*020 

104*250 


103*420 

103-635 


108-350 I 

.09-610 I '°* v 85 

.08-760 '“S’ ‘5X* 


105*170 

104*240 

105*510 


104*705 

104*875 


105*830 I , 

? ^ 106*190 

ico*c«o , ^ 
106*250 

105*950 ^ 


102*300 

101*350 

102*100 


105*730 

106*620 

105*840 


102*250 

101*270 

102*050 


105*520 

106450 

105*340 


101*73© 

ico*S6o 

101*620 


104*880 

1C6‘020 

105*000 


130*20 

7360 

.15-38 

75-30 


101-900 

99-490 

100-340 


101-815 

IOI-715 


106-175 

106-130 


101-760 

101-660 


105-985 

105-895 


101*295 
to I ‘240 


105*450 

105*510 


100*695 

99'9>S 


Mean. 
<»r RtsUnir 
Paim. 

0})«crTc<l 

2 N 

N 

for Mean 
Renting 
PomL 

b m II 

b ni a 

in a 

tn B 


at dir. 

Jcs 

at div. 

1 10 

by dir. 105 

by dir. 1 10 

» 

107*710 

10 36 

44 

10 37 

».5 





41 

10 

40 

5>.5 

8 11,0 

8 I3.5_ 

146,406 


44 

$6 

45 

'S 

4 6,00 

4 6,75 



lU dtv. 

too 

at dir. 

105 

by div. too 

by dir. 105 


103*527 

10 49 

i7,S 

10 49 

1 1 





S3 

'i.S 

S3 

»9.5 

* '7.5 

8 16, 4 

148.397 


5* 

45 

57 

i7,5 

4 *,7S 

4 8,15 



at div. 

.05 

at div. 

1 10 

by dir, 105 

by dir. 110 


109-087 

M 1 

50 

11 1 

45 





6 

1 

5 

45 

8 11,0 

8 11,0 

145,909 


9 

4» 

9 

57 

4 5.5 

4 6,0 



ut div. 

100 

Ut div. 

105 

hy div. ICO 

by dir. 105 


104-790 

II 14 

»7 

II 14 

i.5 





•7 

57 

18 

".5 

8 17.0 

8 16,0 

148,011 


22 

34 

22 

18,5 

4 8.5 

4 8,0 



at dir. 

10$ 

ut div. 

1 10 

by dir. 105 

by div. 1 10 


106*220 

to 0 

54 

10 1 

>7 





5 

1 

4 

36.5 

7 5'.5 

7 54.0 

236,055 


8 

45.5 

9 

1 1 

3 55.75 

3 57.00 



at div. 

ICO 

at dir. 

105 

by dir, 100 

by dir. 105 


101-775 

10 13 

0 

10 12 

39.5 





x6 

4'. 5 

>7 

3 

7 53.0 

7 S'.o 

136,145 


20 

53 

20 

30.5 

3 56.5 

3 55.5 



a( dir. 

105 

at dir. 

I 10 

by div. 105 

by dir. 1 10 


106*202 

10 24 

40. 5 

10 24 

59 





18 

46 

iS 

16 

7 5'. 5 

7 53.0 

*35.930 


3* 

3* 

3» 

5i 

3 55.75 

3 58.50 



at dir. 

100 

at div. 

105 

by dir. ico 

by dir. 105 


101*720 

.0 36 

4>.S 

.0 36 

*4.5 





40 

*5.5 

40 

43 

7 5».® 

7 50.5. 

>35.74i 


44 

33.5 

44 

»5 

3 36,00 

3 35.*S 



at dir. 

105 

at dir. 

1 10 

by dir. io$ 

by dir. 110 


10^*940 

10 48 

*3 

to 4$ 

39.5 





Si 

16.5 

S» 

10 

7 53.5 

7 54.5 

136,844 


s6 

16.S 

56 

34 

3 S*.7S 

3 57.*5 



ac dir. 

too 

at dir. 

105 

by dir. 100 

by dir. 105 


101-167 

II 0 

i«.S 

1 I 0 

7 





4 

9 

4 

*4 

7 53.0 

7 S».o 

»>8.373 


8 

.4.5 

7 

59 

3 56. 5 

3 58.0 



ai dir. 

105 

lit dir. 

1 10 

by dir. 105 

by dir. 1.0 


IO(-4So 

1 1 12 

9 

11 12 

*3 





16 

ii.5 

16 

8 

7 Si.5 

7 53.5 

136,198 


20 

>.5 

20 

16,5 

3 56, »S 

3 58.75 



at dir. 

100 

ui dir. 

los 

by dir. 10c 

by dir. .05 


100-305 

11 23 

55.5 

11 13 

41 




Oliaaiul. 

misKiHl. 

7_J6.,5. 

7 56,0 

138.135 


3> 

5i 

3> 

37 

3 SS.iS 

3 58,00 



20*^ Series continued.— 2-iuch Zinc balU, wiili bidinr stfA lines; distancfc = ’3<)7 inch. 


: ! 

1 1 H 41 . ' 

i 

oftb* 

Ksimni* 


2 n 4 M<*n. 

2 rJ M«*n, 
or RMiliK 

OiarrTcd Tboec. 


N 

for Mmn 
RrMtiic 

( 4 »er«cil. ^ 

h m • 

h m ■ 

m • 

m • 

Coottoued. 

T- 44'55 
' H«'t9*V50 

*373 

Pos. 

75'30 

231*80 

7 ?'l» 

128-90 

203*550 

104*810 

203*360 

104- 180 
104*085 

104*13* 

nt die. ICC 

11 3$ 4* 
4 ^* 3.5 

43 37.5 

Rt dir. 105 

*' 35 55.5 
39 49 
43 5 * 

bjdiv. ICO 

7 Silt 
3 57, >5 

by d'V. 105 

7 56.5 
3 58 .»S 

• 

238,163 

*374 

.Nog. 

ii8‘90 

7i’ao 

126-02 

73 «o 

100*050 
98 610 
99*910 

99-330 

99*260 

W *95 

■I div. 95 
11 48 1 

5 * 35.5 
S 3 58.5 

at dir. too 
** 47 47.5 
5 * 49.5 
55 44 

b}' div.95 

7.57.5 

1 > 8.75 

by div. too 
*» 5^.5 

3 58,15 

138,311 

1375 

Fob. 

73S0 
■ 3 >' 5 + 
76-91 
1 30*00 

103*270 

104-730 

103*460 

103*950 

IC4095 

104*022 

■1 dit. ICO 

** 59 3^.5 
0 3 57 

7 33 

at dir. 105 

** $9 49.5 
0 3 43.5 

7 47,5 

b. div. too 

7 . 56 . 5 
3 58.15 

by dir. 105 
7 58.0 

3 59.“ 

138,853 

1376 

Nog. 

230-00 

70-50 

ii 7 a 8 

7 3 ' 4 * 

200*250 

98*890 

100*370 

99*570 

99-630 

5^-600 

. 

•t div.95 
0 11 58 

*5 35 

20 2 

at dir. ICO 
0 11 45 

*5 4*.5 
*9 47,5 

bj dir. 95 

8 4,0 

4 2,00 

by dir. 100 
8 1.5 

4 i,iS 

* 4 ', 3 »o 

Dec. ij 

T-4ral 

. 11 — 50*148 

! 

I 

i 

I Cnatinued, 

*377 

Fob. 

91*90 

127-20 

93*00 

215*92 

104*550 

105*100 

104*460 

104*825 

104-780 

tC 4 * 8 c 2 

m die. 100 
9 SI 5.5 
S« 5 .S 
59 1 

at dir. 105 
9 S* 3^.5 
$5 33 
59 35,5 

lydir. too 

7 55 . 5 , 
3 57,75 

by dir. 105 

7 59.0 
3 59.50" 

*59.43* 

I 37 « 

S*-g. 

IIS 91 
84-96 
114-18 
86*30 

100*440 

99*620 

100*200 

ico-030 

99*955 

99 * 99 * 

B( dir. 95 
10 4 2 

7 * 0.5 
»» 5 

4 

Rt dir. 100 

*0 3 36.5 

7 37 

II 36,5 

by dir. 95 

8 3.0 

-*^*.5 

by div. ICO 

8 0,0 

4 0,0 

2409OC2 

■379 

Pom. 

86- 30 

121*74 

87- 90 
119-84 

204*020 

204-820 

103*870 

104*420 

» 04 J 4 S 

104-381 

Ht dir. 100 
10 15 21,5 
20 0 

23 20 

Rt dir. 105 
10 15 43 
•9 37 
*3 44 

by dir. 100 

7 - 5*.5 
1 59.»5 

by dir. 105 

8 1.0 

4 0,50 

*40.345 

1380 

Ncg. 

119-84 

80*46 

127-80 

81-os 

100*250 

99*130 

99940 

99640 

99*535 

99S87 

•1 dir. 95 
10 28 0 

3* **.S 
35 59.5 

Rt dir. 100 
10 27 40.5 
3* 43 
35 3* 

by dir. 95 

_ 7_ 59-5 
3 59,75 

by dir. 100 

. 7 57.5 
3 58.75“ 

038.833 

1382 

Pus. 

82*08 

124*80 

83-98 

111-74 

203*440 
104 390 
103-360 

103*915 
•03 *75 

103*895 

Rt dir. too 
10 39 28 
43 55 
47 *3.5 

at dir. 105 
ID 39 46 

4J 36 

47 41 

by dir. loc 

7 55.5 
3 57,75 

by dir. 105 

7 57.0 
3 S*.5<> 

»3«.354 

I3*> 

Nog. 

222*74 
76 96 
120*60 
78*92 

99-850 

98- 780 

99- 760 

99*3*5 

99-270 

99-291 

Rt dir. 95 

<0 5* 5*.S 
55 ** 
59 48,5 

at dir. 100 
*0 5* 35,5 
55 39 
59 30 

bj div. 95 

7 56.° 

3 58, «> 

by dir. too 

_7_J+.5 
3 57, *5 

037,356 

■3«3 

Po*. 

78*92 

127*40 

8i’20 

115-48 

103*160 

104*300 

103-340 

103-730 

103*820 

103*775 

Rt dir. ICO 

11 3 20,5 

7 4* 

II 12 

at dir. 105 ' 
11 3 36 

7 *5 
11 29 

by dir. too 

T 51,5 
3 55,75 

by dir. 105 

7 53.0 
3 56.50 

236.316 

■3U 

Nog. 

125*48 

74‘5» 

223*50 

76*80 

100*000 

99'oio 

100-150 

99*505 

99-5S0 

99’S4» 

Rl dir. 95 
11 IS 36,5 
*9 5.5 

*3 3* 

at dir. 100 

** *5 **.5 
19 21 
*3 *4,5 

by dir. 95 

? 54.5 

3 S7,*5 

by dir. ICO 

_7_53*o_ 
3 56.30 

136,569 


Digitized by Google 
























SO'** Seiues continued. — 2-incli Zinc balls, with bifilar sillt lines ; distance= ‘367 inch 


cxxi 


1841 . 

No. 

p0«it{on 
of Ihe 
Miumji. 

Kxtf^me 

DlvUtons 

observed. 

lit Mcjm. 

?nd Moan. 

3 rd Mean, 
or Ke«i)ng 
Point. 

ObMtrv^d Tlmw. 

•2 N 

N 

(or Mean 
Kevtiiig 
Point. 

h m 9 

h m a 

111 • 

m • 

Coutiuued. 

r- 41-35 
1) s> 30' 1 50 

1385 

Po». 

76-so 

130-60 

79-00 

118-90 

103- 700 

104- 800 
103-950 

104*250 

>04-375 

104-312 

at dir. loo 
II *7 *.5 

31 23 
34 54.5 

III dir. 105 
II 27 17 

3> 8,5 

35 8 

by dir. 100 

7 _ 5 <>iO 
3 55.0 

by dir. 105 

7 5 >,o 
3 55,5 

• 

* 35 . 43 ' 

1386 

.\-eg- 

1Z8-90 

7»-iz 

117-08 

74‘50 

tOO‘$IO 

99*600 

100*790 

100*055 

100*195 

100*125 

HI dir. 100 
>> 39 4.5 

43 0 

46 58 

ntdir. 105 
II 38 51 

43 >4 

46 44 

by div. ICO 

7 53.5 
3 56,75 

by dir. 105 

-7 - 5?'0 . 
3 56,50 

*36,744 

Drc. sS 
T“4I-»8 
11 — 30-100 

T-+fSS 
11 — 30-100 

13S7 

i’os. 

91-30 

ii 6 - 7 » 

9- ‘54 
115-80 

to 4 *oio 

104*630 

104*170 

104*320 

104*400 

104-360 

lit dir. 104 

9 54 50 
5 * 53 

10 2 48 

ni dir. ic 6 
9 55 » 

5 * 40 

10 $ I 

by div. 104 

7 5 *,o_. 

3 59.0 

by dir. 106 

7 59.0 
3 59.5 

239,090 

1388 

Ncg- 

115-So 
84- 58 
114-70 
S5-50 

100*190 

99*640 

100*100 

99 9 >S 
99-870 

99-892 

at dir. 98 
10 7 2 

«o 43.S 

>4 3.5 

lit dir. 100 
to 6 52 
>0 54 

>4 53 

by dir, 9$ 

8 >.5 

4 0.75 

by dir. 100 

8 1,0 

4 0,50 

240,514 

1389 

I’os. 

85-50 

121-30 

87-12 

120-80 

103*900 

104*710 

103*960 

>04-305 

'04-335 

104*320 

at dtr. too 
10 18 41 

23 20 
*6 43.5 

at dir. 105 
10 19 2 

22 5$ 

17 7 

bv dir. ICO 

4 >.15 

by dir. 105 

_8 5 >o_ 

4 »,50 

* 4*,330 

>390 

Neg. 

120-80 

79'34 

118-84 

80-8S 

100*070 

99*090 

99*860 

99-580 

99-475 

99-5*7 

nt dir. 95 
10 31 z6 
34 54 
39 33 

nt dir. too 
10 31 7 

35 > 3.5 
39 >* 

by div. 95 

8 7,0 

4 3,5 

by dir. 100 

8 5,0 

4 *>5 

* 4*, 595 

,> 39 ' 

I’os. 

8o-88 

126-20 

82-30 

>» 3'74 

103- 540 

104- 250 
103-020 

103-895 

103-635 

103-765 

nt dir. ico 
10 43 7 

47 38.5 
51 16 

at dir. 105 
10 43 * 4.5 
47 ao,5 
5 > 35 

by dir. loo 

8 9,0 

4 4.50 

by dir. 105 

8 10,5 
4 5.»5 

*45,065 

1391 

N'og. 

123-74 

7474 

121-30 

76-So 

99-240 

98- 020 

99- 050 

98-630 

98-535 

98-582 

nt <iir. 95 

55 47 

59 »8 

>i 3 57 

Ht dir. 100 
10 55 31 
59 45 
" 3 39 

by dir. 95 

8 10,0 

4 5,0 

by dir. 100 

8 8,0 

4 4.0 

244,284 

1393 

Po». 

76-80 

125- 50 
78-80 

126- 00 

102- 650 

103- 650 
102-4C0 

103*150 

103*025 

103-0S7 

nt div. too 
11 7 40 

>1 4 

15 50 

Ht dir. 105 

>' 7 55 

II 48.5 
16 7 

by dir. too 

8 lo.o 

__ __ 

by dir. 105 

8 12,0 
4 6,0 

*45,617 

>394 

Nog. 

126-00 

71-50 

123-20 

74-28 

98-750 

97-350 

9S-740 

98-050 

98045 

98-047 

at div. 95 
11 20 17 

24 5 

28 31 

at div. ICO 
II 20 2,5 

24 20 
18 15 

by dir. 95 
8 14.0 

by dir. 100 
S 12.5 

*46,543 

4 7,00 

4 6,* 5 

>395 

Pus. 

74’»8 

130*20 

77-56 

127-46 

102*240 

103*880 

102*510 

103-060 

>03-195 

103-127 

at div. too 
1 1 32 22 

36 47 
40 35.5 

at div. 105 
11 31 36,5 

36 32 

40 5>.5 

by dir. ico 

8 13,5 

4 6,75 

by dir. 105 

8 15,0 

4 7,50 

* 47,*>9 

1396 

Neg. 

127-46 

70-08 

124-48 

74-10 

98-770 

97*280 

99*290 

98-025 

98-285 

98-155 

at div. 95 

** 45 5 

48 53.5 
53 *3.5 

at dir. 100 
>1 44 5 > 

49 8,5 

S 3 8 

by dir.95 

8 18.5 

4 9>»5 

by div. ICO 

8 17,0 

4 8,50 

148,777 
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SO**" Series. — 2-inch Glass balls, with bifilar sUk lines; distance = ‘367 inch. 


1841 . 

No. 

Praritlixi 
of th« 

Mmm». 

Kxtrem« 

l>iriMon> 

ubMnrd. 

ltd Me*n. 

2 nd Mean. 

3rd Meaii« 
or Rcvtiiic 
rolul. 

Obterred TIum*. 

a N 

N 

for Mean 
KreUnr 
Point. 

h m • 

h m • 

m ■ 

m • 

D«c. *9 

T=4Jmo 

U«a30'110 

T - 43 -st 
U •• 30- loo 

•197 

Po». 

96- 91 
113-74 

97- 60 
111*30 

105-330 

105-670 

104-450 

105*500 

105*060 

105-180 

St dit. 104 
10 9 16 

•3 »5 

16 47 

at dir. 106 
10 9 34 

13 6 
>7 7,5 

by dir. 104 
7 3 »,o 

by dir. 106 
7 33,5 

i 

ia6,3oo 

3 45,50 

3 46,75 

1398 

Neg- 

M 1*30 

90- 38 
109-C4 

91- 68 

100-840 

99-710 

100-360 

100*275 

100*035 

100*155 

at dir. loo 
10 10 50 
14 31 
18 17,5 

at dir. 101 
10 ao 36 
a4 46 
28 1 

br dir. 100 
7 a 7,3 

by dir. 10a 
7 as.o 

**3,653 

3 43.75 

3 4 a, 5 ° 

«399 

Poj. 

91-68 

114-90 

93-18 

111-54 

103*290 

104*090 

102*910 

103*690 

103*500 

103-595 

at dir. lOo 
10 31 46 

36 11 
39 >9 

at div. 105 
10 31 17 

35 48 
39 58 

by dir. loo 
7 13*0 

by dir. 10$ 
7 4»,o 

**9,376 

3 46,5 

3 50.5 

1400 

Neg. 

111-54 

87- 00 
110-16 

88- 98 

99-770 

98- 630 

99- 610 

99*200 

99*125 

99-161 

at dir. 95 
10 44 4 

47 » 

51 46 

at dir. ico 
10 43 34,5 
47 a; 

5 « 10,5 

by dir. 95 
7 4a,o 

by dir. too 
7 36.0 

**8,503 

3 5 >.o 

3 48,0 

1401 

Pos. 

88-98 
1 16-08 
91-40 
1 14-00 

102*530 

103*740 

102*700 

103*135 

103*220 

103-177 

at dir. 100 
'0 S 4 5*.5 
S 9 >9 
11 a 19 

at dir. 105 

JO 55 <9.5 
58 49 
11 3 2 

by dir. too 
7 36.5 

by dir. 105 
7 4a, 5 

*30,156 

3 48, as 

3 5 >,a 5 

1402 

Neg. 

114*00 
85-70 
1 11*90 
88*4$ 

99-850 

98*800 

100*190 

99-315 

99‘495 

99-410 

at dir. 95 
11 7 9 

10 13 
>5 0 

at dir. too 
11 6 41 

10 41 
14 

by dir, 95 
7 5 «,o 

by dir, 100 
7 45,0 

*3*, 854 

3 55,5 

3 5 ».S 

1403 

Pos. 

88-48 

118-14 

91-81 

116-18 

103*310 

104*980 

104*050 

104-145 

104-515 

104-330 

at dir. 100 
11 18 6,5 

11 45 
*5 44.5 

at dir. 105 
11 18 3a 

aa 16 

a6 15,5 

by dir. lOO 
7 38,0 

by dir. 10$ 
7 43.5 

* 3 >, 38 i 

3 49,00 

3 5>,75 

1404 

Neg. 

116-is 
86- 60 
114-16 
90-00 

101*440 

100*430 

102*130 

100- 935 

101- 180 

101*107 

at dir. ico 
It 30 13 

33 56,$ 
37 4,5 

at dir. 105 
11 19 48 

34 a4 
37 34 

by dir. 100 
7 5',5 

by dir. 105 
7 46.0 

*34,941 

3 55,75 

3 53,00 

1405 

Pos. 

90-00 

110-60 

93-00 

118-31 

105- 300 

106- 8oc 
105-660 

106-050 

106-130 

106-140 

at dir. 105 
11 41 48 

45 5 > 
49 ** 

at dir. 110 
11 4a 13 
45 a4 
49 58 

by dir, 105 
7 40,0 

by dir. no 
7 45 »o 

130,570 

3 50,0 

3 5a , 5 

1406 

Neg. 

118-31 

* 7 ‘ 3 + 

116-10 

89-90 

102*830 

101*720 

103*000 

102*275 

102*360 

101*317 

at dir. too 
•» 53 39 
57 7 

0 1 13 

at dir. 105 
'« 53 >5 
57 »3 
0 0 55 

by dir. too 
7 44,0 

by dir. 105 
7 40,0 

* 3«,°73 

3 5 *>o 

3 50,0 

Doc. 30 
T ~ 44'78 
U => 30' 141 

Contioued. 

1407 

Pos. 

91*00 

117*10 

93'30 

115*70 

104*050 

105*200 

104*500 

104-615 

104-850 

104-737 

at dir. 100 
9 S« 7,5 
55 44 
58 » 4,5 

at dir. 105 
9 S> 35,5 
55 >4 

5 * 57,5 

by dir. loo 
7 « 7 ,o 

by dir. 105 
7 ai,o 

110,868 

3 3*,5 

3 4>,o 

1408 

Neg. 

115-70 

87-80 

114-00 

90-30 

101*750 

100*900 

102*150 

101*325 

101*525 

101*425 

at dir. 100 
10 1 47 

6 t 5,5 
10 15 

at div. 105 
10 1 11,5 

6 43 

9 45 

by div. too 
7 28,0 

by dir. 105 
7 a 3,5 

** 3,359 

3 44,00 

3 4«,75 


30“' Series continued. — 2-inch Glass balls, with hifilar silk lines; distance = ’SO? inch, cxxiii 


1841 . 

No. 

Position 
of the 
Masm-i. 

Kxtreme 

f>lvi>iun!i 

observed. 

IM Mc«m. |' 2 nd Me«n. 

i 

1 

1 

3 rd Metui, 

Observed Tiroes. 

2 N 

N 

for Mean 
Restintt 
Point. 

Point. 

h m s 

h cn s 

m s 

m • 

Continued. 

■ 

T - 4 S 03 

Be> 30 ‘l 40 

1409 

Po*. 

90- 30 
119-80 

91- 90 
117-30 

105*050 

106*350 

105*100 

105*700 

io 5 * 7»5 

105*711 

at dir. 105 
10 13 46,5 

>7 34 
11 8,5 

at dir. 1 10 
10 14 II 

>7 7 

11 38 

by dir. 105 
7 

by div. 110 

7 27.0 

a 

111,356 

3 4 >,o 1 3 43.5 

1410 

Neg. 

117-30 

87-60 

IIS-11 

89-88 

102*450 

101*410 

102*550 

101*930 

101*980 

101-955 

nt die, 100 
10 15 4 

18 16 
31 19 

at div. 105 
10 24 40 
18 52 
32 0 

by dir. loo 
7 15.0 

by dir. 105 
7 *0,0 

111,515 

3 4*.5 

3 40,0 

1411 

Po*. 

89-88 

110-40 

91-91 

ii8'co 

105- 140 

106- 160 
104-960 

105-650 

105-560 

105-605 

at dir. 105 
35 59.5 
39 47 
43 *5 

al dir. no 
10 36 13,5 

39 ** 
43 53.5 

by dir. 105 

7 '> 5.5 

by div. 1 10 
7 30,0 

113,011 

3 4».75 

3 45,00 

1411 

Neg. 

1 18-CO 
87-11 
1 14-11 
8S-80 

102' 6 10 
100*720 
ioi'5io 

101*665 

101*115 

101*390 

at div, ICO 
10 47 17 
50 55 
54 49 

at dir. 105 
>o 47 *.5 

5 > *'.5 
54 »o,5 

by div. 100 
7 22,0 

by dir. 105 
7 i8,o 

110,444 

3 4 >.o 

3 39,0 

' 4 'J 

Po*. 

88-80 

119-38 

90-70 

115*10 

104*090 

105*040 

102*900 

104-565 

103-970 

104-167 

at div. too - 
to 58 6 

1, 1 35 

5 38 

at dir. 105 
10 58 30 

1119 
6 7 

by dir. 100 
7 3 *.o 

by dir. 105 
7 37,0 

118,133 

3 46,0 

3 48,5 

1414 

Neg. 

’>5*10 
84*16 
1 1 1*42 
85*52 

99-630 

97- 790 

98- 470 

98-710 

98-130 

98-410 

at dir. 95 
11 to 7 

»3 > 5.5 
17 36 

at dir. ICO 
«> 9 43.5 

>3 41 . 5 
17 8 

by dir. 95 
7 » 9 .o 

by div. 100 
7 

222,961 

3 44.50 

3 4»,*5 

H'S 

Po*. 

85-51 

117-54 

88-10 

115-48 

101*530 

102*820 

101*790 

102*175 

102*305 

102*240 

at dir. 100 
II 11 1,5 

15 11 

18 38,5 

at dir. 105 
11 11 14,5 

14 47 
19 6 

by div. ICO 
7 37*0 

by dir. 105 
7 41,5 

119,008 

3 4 *. 50 

3 50,75 

1416 

Neg. 

115-48 

81-80 

113-30 

85-48 

99-140 

98- 050 

99- 390 

98-595 

98-710 

98-657 

at dir. 95 
II 33 0 

36 16 

40 45 

at dir. 100 
>' 3 * 37 

36 40 . 5 

40 18 

by div. 95 
7 45^0 

by dir. 100 
7 4>,o 

131,037 

3 5>.5 

3 50,5 

Uec. 31 
T -44-10 
B — 30-160 

Continued. 

1417 

Po*. 

84-58 

130-40 

87-86 

117-76 

107-490 
109- 130 
107-810 

108-310 

108-470 

108-390 

at dtr. 105 

9 44 56.5 
48 48,5 
5 * 57 

at dir. no 
9 45 >>.5 

48 3 > 
5 * >4 

by dir, 105 
7 0,5 

by dir, no 

7 *.5 

110,918 

3 30,15 

3 3>,*5 

1418 

Neg. 

117-76 

83-86 

114-80 

86-60 

105-810 

104- 330 

105- 700 

105*070 

105*015 

105*042 

at dir. 105 

9 55 41,5 
59 > 3.5 

10 1 45 

at div. 1 10 
9 55 »7 
59 30 
to 2 27 

by div. 105 
7 *,S 

by div. no 
7 0,0 

211,240 

3 3«,*5 

3 30,00 

1419 

Poi. 

86-60 

119-06 

89-40 

116-60 

107*830 

109*230 

108*000 

108-530 

108-615 

108-571 

at dir. 105 
10 6 6,5 

10 1,5 

13 8 

at dir. 1 10 
10 6 13 

9 44 
13 16 

by dir, 105 
7 t ,5 

by dir. no 
7 3,0 

111,186 

3 30,75 

3 3 >, 5 o 

1420 

Neg. 

116-60 

85-11 

113-80 

88-00 

105-860 

1 04- 460 

105- 900 

105-160 

105-180 

105*170 

at dir. 105 
10 16 54 

10 14,5 
13 58 

at dir. no 
10 16 38 

lo 41 
»3 39 

by dir. 105 
7 4,0 

by dir. 1 10 
7 >,o 

*>>,949 

3 3 ».o 

3 30,5 


cxxiv 30“' Series continued. — 2-incli Glass balls, with bifllnr silk lines; distance = •367 iueb. 


1841 . 

No. 

Podtlon 
of the 

Mumo. 

Extreme 

Dlvislou* 

observed. 

1 st Mean. 

i 



3 nl Mean, 
ur 

Obeerved Times. 

2 N 

N 

for Mean 
UnttlriK 
Point. 

h m ■ 

h m • 

ro s 

m $ 

Continued. 

T- 44 ’*J 
U — 30‘i56 

142 < 

Poi. 

88*00 

128*20 

90*90 

125*60 

ioS*tco 

109*550 

108*250 

108*825 

108*900 

108*862 

«( <iir. 105 
10 27 18 

3 * '7 

34 

at dir. tIO 
to 27 35 

30 59 
34 40 

by dir. 105 
7 1,0 

by dir. no 
7 5.0 

• 

*'*,'59 

3 3 '.o 

3 3 *.S 

1422 

Neg. 

125*60 

86*52 

122*58 

88*90 

106*060 

104*550 

105*740 

105*305 

105*145 

105*225 

at dir. 105 
10 38 10,5 

41 4*. 5 
45 » 5 .S 

at dir. i to 
'O 37 53 

42 I 

44 55 

by dir. 105 
7 5.0 

by dir. 1 lo 
7 *.o 

*'*.433 

3 3 ».S 

3 3',o 

1423 

Po*. 

88*90 

127*26 

91*60 

124*66 

ioS*o8o 
109*430 
108* 1 30 

108*755 

108*780 

108*767 

at dir. 105 
10 48 37,5 
52 38 

55 44 

at dir. I to 
to 48 55 

52 19 

56 4.5 

by dir. 105 

7 6.5 

3 33.»5 

by dir. 1 10 

7 9.5 

3 34.75 

214.380 

1424 

Nfg. 

124*66 

86*48 

121*86 

88-74 

105*570 

104*170 

105*300 

104*870 

>° 4'735 

104*802 

at dir. ico 

n> 59 S 3 
11 2 52,5 

7 6 

at dir. J05 
10 59 35 

1 z 312 

6 45 

by dir. loo 
7 ' 3.0 

by dir. io$ 
7 i 0 |O 

*' 5.059 

3 36.S 

3 35,0 

1425 

Pm. 

88*74 

126*50 

91*40 

tX4*C2 

107*620 

108*950 

107*710 

108*285 

108*330 

108*307 

at dir. 105 
11 to 14 
14 15 
'7 » 5 .S 

at dir. 1 10 
11 10 32 

«3 55 
'7 46,5 

by dir. 105 

7 ".5 
3 35.75 

by dir. 110 

7 14.5 
3 37 ,»S 

2 '6,7*2 

1426 

Utg. 

124*02 

86*60 

121*26 

89*20 

105*310 

103*930 

105*230 

104*620 

104*580 

104*600 

Qt die. 100 
11 21 36,5 

*4 39 
28 57 

■1 dir. 105 
II 21 17 

*4 59 
28 34 

by dir. 100 

7 so. 5 
3 40 .»S 

by dir. 105 

7 ' 7.0 

3 3S.S0 

218,640 

31“ Series. — 2|-incb Lead balls, with bifilar silk lines; distance = "307 inch. 

KM2. 
Jauu.r^' I 
T- 4 J -63 

13*30*236 

Continued. 

1427 

Po«. 

68*70 

115*08 

69*50 

114*30 

91*890 

92*290 

91*900 

92*090 

92*095 

92*092 

Ht dir. 90 
10 2 40,5 

7 H .5 

1 1 12 

ut dir. 95 
10 2 58 

6 53.5 

II 30 

by dir. 90 
4 ' 5.75 

by dir. 95 

S 3*.o 
4 16, CO 

* 55,855 

1428 

Nog. 

1 14*30 

59*54 

113*28 

60*40 

86*920 

86*410 

86*840 

86*665 

86625 

86*645 

at dir. 85 
■o *5 43.5 

19 46 

*4 ' 5.5 

at dir. 90 
10 15 29 

20 3 

24 0,5 

by dir. 85 
S 32,0 

by dir, 90 
8 3'. 5 

255,918 

4 16,00 

4 * 5,75 

1429 

Pm. 

60*40 

122*98 

61*50 

121*98 

91*690 

92*240 

91*740 

91*965 

91*990 

9 '*977 

at dir. 90 
10 aS 24 
3 * S' 
36 57 

nt dir. 95 
xo 28 37 
32 38 

37 10.5 

by dir. 90 
8 33,0 

by dir. 95 

8 31.5 

256,599 

4 >^.50 

4 ' 6,75 

1430 

Neg. 

121*98 

51*90 

120*62 

53*00 

86*940 

86*260 

S6*8io 

S6*6oo 

86*535 

86*567 

at dir. 85 
10 41 24,5 

45 33.5 
49 5 * 

at dir. 90 
10 41 13 

45 4 SsS 

49 46 

by dir. 85 

* 33.5 
4 ' 6.75 

by dir. 90 

8 33,0 

4 '6,50 

256,672 

1431 

Po». 

53*co 

130*12 

54 * 3 * 

t2$'9C 

91*560 

92*250 

91*640 

91*905 

9«‘945 

91*925 

Qt dir. 90 

10 54 8,5 

5* 34 

11 2 42,5 

at dir. 95 
10 54 19 

58 23 
" * 53.5 

by dir. 90 

^ 34.0 
4 '7,00 

by dir.95 

8 14.5 
4 ' 7,*5 

257,096 


31*^ Series contiDUcd. — 2j*iDcli Lead balls, with bifilar sUh lines; distance =»*367 inch. czxv 
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3 ]*' Series coiitinue<l. — 2 ^*inch Lead balU, with bihlar ulh lines; distance = * 3 G 7 inch. 


Bstrast SrtlSiMoJ 

ntvitlaa* IdlMcmn. 8 wl 

ebwnwd. I Fuim. f 


90-770 

«,- 8 S= 

90-590 »“■“'> 




at dir. 9( aidi*. 100 

»‘*50 (.,,5 9 !5 ■> 9 SS >9 

9*»oo ' 59 19 59 * 7.5 

10 1 45 10 1 5. 


Jm. 4 

.45, Po.. 

B*x 9 ’ 9 $o 


at dir. 90 
to 8 9 

tx 2t,$ 
16 41 


at dir. 9$ 
10 8 X 

IX 28 
16 15 


at dir. 95 at dir. too 

96-800 5495 * 

»5 *6,5 15 10 



4 16,75 4 17,00 


at dir. 90 at dir. 95 by dir. 90 by dir. 95 

01-4X7 55 ^9 31 4a,5 

J* a 38 8.5 8 3;.s 256,750 

42 X2,5 42 i6 4 16,75 4 »6«75 


at dir. 95 at dir. too 

XO 46 j6,5 id 46 4a 

50 57 50 5 » 

55 *0 55 x6 


at dir. 90 
10 59 ji,5 
** 3 45 

* 5 


at dir. 95 at dir. too 
II IX ao,5 II IX x6 

16 41,5 16 j6 

ao 55 XX I 


at dir. 90 at dir. 95 
II 25 16,5 XI 25 11 

miaatKl. laisud. 

33 51 33 45 


9 ° 9 ‘' , 07 - 7.0 

-OT-J-o 
.07-670 '°^* 9 ° 

1,4- 14 


at dir. tc6 at dir. 108 
10 7 58 10 8 7 

*» 4a , 5 »» 33 

16 28 16 38 



,01-9.0 Mdiv. ,0. ..dir, ,04 

.01-450 .01-6S7 *' *-5 *' ‘>•5 

’•P” .01940 “>** 9 S .5 ■« »S » 5.5 

82-66 29 19 19 11 


107 - 670 

108- 440 ®5S ,eg.|oj 

.07-860 


at dir. 105 at dir. no 
1® 33 44,5 10 34 * 

38 20,5 38 3,5 

4a i |,5 4a 31 























































































































31 ** Series continued. — 2|-inch L^ad balls, with bifilarWM lines; distance =*367 inch. cxxvii 



1456 N«<g, 



T^jS'oi I 

D»i 9 ’ 96 o' 


1459 Po*. 


1460 S ^. 


Ju. 5 

.+6, P„. 

B- 30*054 


1461 


1465 Po«. 


■t dir. 

too 

It dtr. 

io5 

10 46 

509S 

XO 46 

36 

50 

49 

5* 

3.5 

5S 

*»»S 

55 

«.5 


76*00 

139*68 

107*840 

ioS‘490 

108*165 

77*Jo 

138-51 

107*910 

loS’ioo 



bjrdiT.105 * 
__L 3°.5_ *55.359 


> }°.S 9 3'.° >55.4®9 

4 >S.»5 4 ■5.50 



i 03 *a 6 o ** ** *^**^* *®5 

lo^ 6 oo *”*930 ” *» * 59 S >» « »4 

103140 '* *7 '* 39 » 3 '. S » 3 <.» * 55.*<>4 

«> 57 10 45 4 15,75 4 15.50 


101-040 . “ 

109-660 i ’°* !5“ ,o!-34i " 
.01-010 i >°»-335 


■t <itv. 105 
it «s o 

19 40 
$3 30 


! ti dir. no 
11 »$ 10,5 

»9 »9 

33 4* 


107990 

101-150 ioJ-115 

loS’llo 

I07‘970 



8 ^ 37.0 158,164 

4 iMi I 4 '>».5o’ 


loS'tio 

. 108*370 

108*430 ^ 



It dir. 

104 

to 0 

10 

4 

5®. 5 

8 

57 


•t dir. 

105 

10 13 

»3 

*7 

57.5 

11 

49 


103*180 

fOl’SlG 

103*150 

103*045 

103*030 

103*037 

•t dir. 100 
10 36 33 
30 31 
35 >0.5 

at dir. 105 
10 36 17 

30 47.5 
34 54 

108*130 

108*830 

108*310 

108*530 

108*570 

108*550 

•t dir. 105 
10 39 11,5 
43 Si.S 
47 50,5 

St dir. no 
10 39 36 
43 37.5 

48 4.5 




at dir. 

too 

XO 53 

»9.5 

56 

34 

11 1 

9 




tol'ioo 

.oS-457 

.o«-..o ’°*4‘o 


by dir. 105 

9 39*0 158.597 

4 *9.50 


■( dir. 105 stdir. no bydir. 105 bydir. no 
11 5 14,5 ti 5 as, 5 

9 SO 9 39.5 8 40.0 8 40,5 160,173 

13 $495 >4 ^ 4 10900 4 10,15 


Digitized by Google 


































































































xxviii 31“ Series continued. — ^2)-inch l^ul balls, with bifilar $iUt lines ; distance = *367 inch. 


1842. 

No. 

Paaitian 
nf the 

Mum*. 

EstTVOM 

nitlalotu 

otiwrveO. 

lit Meu. 

1 m 1 Mean. 

nrd Mnn 
«<r HeMtog 
Polm. 

ObMneU TInm. 

IN 

N 

for M«m 
P oint. 

b m • 

h m • 

m a 

m . 

Continued. 

T-37‘37 
U a 30*050 

146s 

Neg. 

144- 1« 
6»’5o 
> 4»’70 
64*00 

103*340 

101*600 

103*350 

101*970 

101*975 

101*972 

■1 die. IDO 
It i8 30 
11 38 

>7 9 

at dir. 1C5 
11 18 10 

11 48 

26 58,5 

bj dir. 100 

8 29,0 
4 19.50 

by dir. 105 

8 38.5 

4 «9.»5 

»S9»35i 

1469 

Po«. 

64*00 

151*10 

65*60 

150*80 

loS'loo 

108*900 

108*100 

108*500 

108*550 

108-515 

•t dir. 105 
11 31 19,5 
35 5» 
39 59 

at dir. 1 10 
II 31 19 

35 4*.5 
40 8,5 

br dir, 105 

_?_55.5 
4 19.75 

by dir. i lo 

8 39 .S 

4 I9.?’5 

* 59.750 

1470 

Neg. 

150*80 

56*11 

149*06 

57*94 

103*510 

ici'640 

103*500 

103*075 

103*070 

103*071 

at dir. 100 
>» 44 33 
4* 4»,5 
53 >4 

at dir. 105 
>* 44 »4 
48 5>,5 
S3 S 

hr dir. 100 

8 41.0 
4 30,5 

by dir. 105 
8 41,0 

4 >0.5 

160,500 

3'2‘* Series.— 2-inch Gla$s iKtlls, with bifilars/M lines; distance - -3fi7 inch. 

Jm. 7 
30*468 

T -37-00 
B • 30*468 

H7» 

Poi. 

94'll 

111*80 

95*40 

IIIS4 

103*490 

104*100 

103*470 

103*795 

103*785 

103*790 

at dir. loi 
1 11 19 
>5 40 
18 36,5 

Rt tlir. 1C4 
1 II 44 
15 14 
'* 43-S 

hy dir. 101 
3 3S,75 

by dir. 104 

8 59«< 

3 »9,75 

109,645 

1471 

NVg. 

111*54 

89*71 

109*80 

90*80 

100*630 

99760 

100*300 

100*195 

100*030 

100*111 

at dir. loo 
1 11 33 
16 3 

»9 34 

■t dir. loa 
1 11 10,5 
16 16,5 

»9 >9.5 

b/ dir.ioo 
7 1,0 

by dir. 101 
6 59,0 

*10,444 

3 10,5 

3 »9.5 

'47J 

Po.. 

90*80 
1 14*86 
91*08 
113*11 

101*830 

103*470 

ioi'6oo 

103*150 

103*035 

103*091 

at dir. toi 
* 33 3 

36 48 
40 7 

at dir. 104 
* 33 >495 
36 36 
40 10,5 

brdir. loi 

3 3»,o 

by dir. 104 

7 6,0 

3 33,o" 

>13,546 

1474 

Ns*. 

1131* 

86*64 

ito'91 

87*80 

99‘8So 

98-780 

99*360 

99’?3o 

99*070 

99*100 

at dir. 98 
> 43 5».S 
47 .5 
50 59 

at dir. 100 
* 43 4‘ 
47 

SO 47,5 

by dir. 98 
7 *.5 

3 3 ',35 

by dir. ico 

7 „ f.5 
3 30,75 

110,950 

>475 

Po«. 

»7->o 

115-76 

«9'S4 

113*80 

101*780 

101*650 

toi'670 

101*115 

101*160 

101*187 

at dir. loi 
* 54 30 
58 4.5 

3 1 37 

at dir. 104 

* 54 40 
57 544 5 
3 ■ 4«,S 

by dir. 101 
_7 _ 7»o 

3 ' 33.50 

bydiv. 104 

’3 34,»5 

*13,570 

1476 

Neg. 

113*80 

84*80 

111*30 

85*70 

99*300 

98*050 

9«'500 

91-675 

98-175 

9»-+75 

at dir. 98 

3 5 *7.5 

8 44 
11 ic,5 

at dir, too 
358 
s S4.S 
11 10 

bjdit.91 

7 3.0 

3 3'. s' 

by dir. 100 

7 *.o 

3 31,0 

*11,381 

Jaa. la 

T-3S8 i 

B— 30*060 
Continued. 

>477 

Pos. 

94*8 o 
111*30 
96*18 
1 11*14 

103*550 

104*190 

103*760 

103*910 

104-015 

103*971 

at dir. loi 

9 51 30 
$5 44 
58 4*. 5 

at dir. 104 

9 S> 48,5 

55 16 

59 « 

by dir. ici 

7 iS.; 

V 39.*5 

br dir. 104 

7 1I45 
3 40.75 

310,719 

1478 

N’pg. 

1 1 1*14 
90*10 
108*90 
91*10 

100*710 

99'55«' 

too-ooo 

100*135 

99*775 

99*955 

at dir. 98 

•® 3 9.5 

6 11 

10 11 

nl dir. loo 
to 1 $6 

6 36 

4,5 

by dir. 98 

7 II, 

3 35.75 

by dir. too 
7 8.S 

3 34.35 

114,184 


Digitized by Google 








32 °^ Series continued. — 2 -inch Glass halls, with bifilnr silk lines; distance = ‘367 inch, cxxix 


1842 . 

•Porftloa 

Extreme 

Dirifiofu 

ob»cnred. 

IM Mean. 

2 nd M««n. 

3 rd Mtan. 
or Reotioir 
Point. 

Obterrtd Time*. 

3 N 

N 

for Memn 
Kevtlni 
Point. 



b m t 

b m t 

m • 

ro a 

Comioued. 

! 

T — 36'05 
B «• 30’o64 

1 

T -36-65 
B — 30‘040 

»479 

Poe. 

91-10 
1 14-40 
93-60 
f 11*20 

102*750 

104*000 

101*900 

>03-373 

103-430 

103*411 

at dir. loi 
10 14 1 

18 1 

11 17 

at div. 104 
>0 >4 n >5 

>7 48 

*> 4 *. 5 

bjr div. 101 
7 *6,0 

by d>r, 104 
7 49,0 

f 

114,059 

3 43.0 

3 44,5 

1480 

Neg. 

t (1*10 

87*80 
1 10-00 
89-60 

lOO-OCO 

98900 

99-800 

99-450 

99-350 

99-400 

at div. 98 
10 15 33 

19 1 

33 4 

at div. 100 

>0 15 »>,5 
19 14 
31 so 

by dir. 98 
7 3 >,o 

by div. 100 
7 * 8,5 

*14,615 

3 45,50 

3 44,*5 

1481 

Pot. 

89-60 

115-31 

91-46 

113-00 

101-460 

103-390 

101-130 

102*915 

101*810 

101-867 

at dir. loi 
10 36 38,5 

40 34,5 
44 >0,5 

at dir. 104 
to 36 50 
40 11,5 
44 * 3.5 

by dir, 101 

7 3 »>P 
3 46,00 

by dir. 104 
7 33.S 

116,515 

3 46,75 

1481 

Nrg. 

113*00 

85*06 

110*76 

87-16 

99-030 

97-910 

99-010 

98-470 

98-460 

98-463 

at div. 98 
to 48 6 

5 > 49 
55 4 > 

at dir. ICO 

>0 47 55 
5* 0,5 

55 18 

bj dir. 98 
7 35,0 

by dir. 100 
7 33,0 

117,168 

3 47,5 

3 46.S 



Alter the 

ItltSO of 

moro 

tbtD two 

at 

bourt 1 con 
follow. 

■inuad tbe 

nxperiments 



1483 

Poe. 

* 7-54 
105-88 
9c -46 
105-50 

96- 710 
98-170 

97- 980 

97- 440 

98- 073 

97-757 

at dir. 96 
1 19 36 

14 1 

»7 4 

at dir. 98 

> »o 11,5 
*3 43 
*7 13,5 

br dir. 96 
7 8*0 

by dir. 98 
7 >*,o 

*> 5,757 

3 34.0 

3 36,0 

1484 

Neg. 

105-50 

85-80 

104-94 

88-80 

95-650 

95- 370 

96- 870 

95- 310 

96- 110 

93-815 

at div. 94 
I 31 10 

34 38,5 
38 54 

at dir. 96 
> 3 > 5,5 

34 S 3 
38 35,5 

by dir 94 
7 34,0 

by dir. 96 
7 30,0 

** 5 ,> 8 s 

3 47,0 

3 45,0 

1485 

Poe. 

88-80 

111-70 

91-81 

110-80 

100*150 

101*760 

101*310 

101*005 

101*535 

101*170 

at dir. loo 
> 4 * > 3,5 
46 7 

49 *6,5 

at dir. toi 
I 41 16, 5 
45 53 
49 4>,5 

by div. 100 
7 13,0 

by dir. 101 
7 > 5,0 

*> 7,>35 

3 36,5 

3 37,5 

14S6 

Neg. 

110-80 

87-34 

109-60 

89-80 

99-070 

98- 470 

99- 700 

98- 770 

99- 085 

98-917 

at dir. 98 
1 33 *6,5 

56 58,5 

1 0 54 

at dir. 100 
> S 3 > 4,5 

57 >> 

* 0 39,5 

by div. 98 
7 » 7,5 

by dir. loo 
7 * 5,0 

** 3 ,> 7 > 

3 43,75 

3 4*, 50 

1487 

Poe. 

89-80 
115 50 
91-60 
113-80 

101*650 

104*050 

103*200 

103-330 

103-615 

103-487 

at dir. loi 
1 4 14 

8 11,3 

11 44 

at div. 104 

* 4 35,5 

8 9 

>• 57,5 

by dir. loi 
7 10,0 

by dir. 104 
7 21,0 

** 0,743 

3 40,0 

3 4 >,o 

1488 

Neg. 

113-80 
87-48 
1 11-58 
89-70 

100-640 

99- 530 

100- 640 

100-085 

100-085 

100-085 

at dir. 100 
1 15 40 

19 14 
13 8 

at dir. loi 
1 15 29 

19 36 

*» 55 

by dir. 100 
7 *8,0 

by dir. loi 
7 *6,0 

** 3 , 95 * 

3 44,0 

3 43,0 

Jao. 15 
r- 36-93 
B — 19-950 
Continued. 

1489 

Poe. 

94-50 

113-00 

96-10 

111-80 

103- 730 

104- 350 
103-930 

194*150 

104*150 

104*100 

at dir. 104 
9 49 36 
S 3 >5 
56 S 3 

at dir. 106 
9 49 5 « 
S» 59 
57 >> 

by diT. 104 
7 > 7,0 

by dir. 106 
7 »o,o 

118,650 

3 38,5 

3 40,0 


Royal Astron. Soc. Vol. XIV, r 


cxxx 32“^ $BRiEft continued. — 2-inch Glass balls, with bifilar silk lines ; distance = *367 inch 


PoalttoD; Rvtrtin* ISrdMMn, 

I oftlM I IHvUluiM I Yt>d Mnftn. or RM«in« ■ 

’Mums i obMn««l. i | F’otnt. 


lO O 40 I so 01: 


IN 1 

. . 

1 1 

1 m • i 

by dir. too 
7 * 7.5 

by dir. lot f 

7 15.0 ! 

3 3 «. 75 | 

3 37 , 5 ® j 



** it IOO'S 70 , 

” 5 -^ soicco 



at dir. 9 S 

10 a* 53 
16 10,5 
30 12 

at dir. too 
10 22 42,5 
26 22 ,$ 

>9 59 

brdir. 9 g 

7 19 ,® _ 
3 59 , 5 ® 

by dir. too 

7 l 6 .S 
3 3 «.>S 


1 •! dir. 102 

at dir. 104 

by dir. 102 

by dir . 104 


1 *® 33 37 

»® 33 47 »S 




• 37 3 * 

37 »'.5 

7 34*0 

7 36,5 

«> 7.‘'5 

41 II 

41 24 

3 47,00 

3 4».»5 


■( dir. 96 

at dir. 

by dir .96 

by dir.^S 


10 45 0 

10 44 JO 




41 19 

4 I 40 

7 1*40 

7 > 0,5 

120 , SH 

52 22 

52 10,5 

3 4 *.®o 

3 4®, *5 


1 at di*. 100 

at dir. t 02 

by dir. 100 

by dtr. i 02 


. >o 55 53.5 

10 5 « j 




59 46 

59 35,5 

7 ts ,5 

7 17,5 

223,277 

1 II 3 19 

»» 3 3®>5 

3 4 *, 7 $ 

1 43,75 




1 

at dir. 96 

at dir. 98 

97*150 

97*475 

II 7 19 1 

II 7 10 

97-600 

>® 53*5 1 

11 3 



>4 57.5, 

! ‘4 47 


H'9o ' ' 

, I0I*»70 
Pc. 'y?* 1 IO.-6JO 

’I'S* I .ci ;«o •« ’95 

116-00 I 




,5-41 

I.O-I4 

118*92 

103*130 

104*800 

103*840 

118-92 
«4 00 
116-74 

« 7'30 

101 ’460 
100*370 
101*010 

96-70 

ii6'oo 

98*10 

114*80 

106*350 

107*050 

106*450 


98*890 

99*260 

99-075 

at liir. 98 

11 30 6 

33 4 « 
37 46 

1 at dir. too 

1 11 »9 57.5 
33 55.5 
I 37 36 

103-965 

104*320 

104*142 

at dir. 104 
«* 4 * 31 . 5 
45 »9 

49 6.5 

1 at dir, to6 
1 II 41 40 

i 45 10 

1 49 >6 


at div. ICO 
»* 53 5 

56 46 
o o 49 




j at dir. lot 
** 5 » 57 
56 55 
o o 39 


atdir. toS bvdiv.106 bjrdiv.ict 
10 13 47 

17 ‘ _2 1 5-S 7 '7.S 

»■ 4.S 3 37.75 3 3».75 















































32'*^ Sbribs continued.— -2-incb Gla&s balls, with biblar silk lines ; distance « ‘3(57 inch, cxxxi 


!«42. 

Ko. 

eokltlon 
of <he 

Mahm. 

ExlrMTiB 

obMTicd. 

In Mw) 

tod NfMU) 

Ird Ht«m. 
or KcNinf 
eolBt. 

ObMrrod Tlnu*. 

IN 

N 

for Mrso 
Kestiof 
eMBt. 

h m ■ 

b m » 

m ■ 

m • 

Cuutiuusd. 

150a 

N.J. 

t t4‘So 
92*10 

111*74 

91*10 

103*500 

101*470 

101*410 

101*985 

101*445 

102*715 

ut ctiv. 101 
10 14 41 
18 7 

31 40 

St dir. 104 

lO 14 19,5 
i8 10 
!■ *6,5 

bj dir. 101 

6 58.0 

3 *9,® 

by dir, 104 
6 57,0 

3 >».s 

ao8,8ii 

*503 

Poa. 

91*10 

117*80 

93S> 

115*00 

1 

104*950 

105*690 

104*190 

105*310 

104*990 

10515s 

at dir. 104 
10 35 15 
39 6 

4» 33 

St div. 106 
10 35 16 
1> 54,5 
4> 46.5 

by dir. 104 
7 18,0 

by dir. 106 
7 *0,5 

119,721 


3 39,00 

3 40,15 

T-37’31 

1504 

N>g. 

115*00 

87*70 

112*51 

88*00 

101*350 

100*110 

100*160 

100*730 

100-185 

100-437 

St dir. 100 
10 46 i6 
49 5» 
S3 19 

at dir. toi 
10 46 15,3 

30 9 

S3 >7 

by dir. 100 
7 *3.0 

3 36,30 

by dir. loi 

3 35,75 

116,319 

1505 

Poi. 

88*00 

116*70 

90*10 

”S'3o 

102*350 

103*400 

102*700 

im -875 

103*050 

101*961 

It dir. 101 

10 57 11 

11 1 11 

4 

St dir. 104 

10 57 31. 

11 1 0 

4 53.5 

by dir. loa 

7 ii.o 
3 40,50 

by dir. 1C4 

7 ai.S 
5 4».»5 

110,860 

i$o6 

Nrg. 

115*30 

84*68 

113*50 

87*40 

99*990 

99*090 

100*450 

99*540 

99*77« 

99-S55 

at dir. 98 
It 8 41 
11 11 

16 ti 

St dir. ICO 
■ 1 > 31, 3 

11 11 
i6 1 

by dir. 98 

7 3*,o 

by dir. too 

7 *9*5 

224,880 

3 45,50 

3 44.75 

1507 

Poa, 

17-40 

119*48 

90*50 

117*70 

103-440 

104*990 

104*100 

104*215 
*04 545 

104*380 

at dir. 104 
11 19 50,5 
»3 37,5 
17 ao 

St dir. ic6 

** *9 59.5 
*3 *7,5 
*7 30.5 

by dir. 104 

7 *9,5 
3 44,75 

by dir. 10ft 

7 3>,0 
3 45,50 

124,891 

1 50S 

N«g- 

117*70 

85*60 

115*80 

88-14 

101*650 

100*700 

102*010 

101*175 

101*360 

101*167 

St dir. 100 
11 31 18 

34 55,5 
3* 37 

St dir* 101 
11 31 9 

35 5,5 

3* 46 

by dir. 100 

7 39,0 
3 49,5 

by dir. 101 
7 37.0 

228,867 

33 '^'* Sksies. — 2‘incb Ivftry balls, with bifilar tilh lines; distance ^ '3G7 inch. 

Jui. 17 

T-3»63 

beJO'OSo 

Conting«d. 

1509 

P4>«. 

95-«« 

io8'6o 

107*41 

tei*i^ 

103*150 

101*660 

101*745 

101*955 

101*850 

St dir. 101 
9 5* <5 
54 57,5 
57 5* 

St dir. 104 
9 5* 36 
54 33 
58 16 

by dir. 101 

6 43,0 
3 »*,5 

by dir. 104 

6 50,0 
‘ 3 »5,o 

102,987 

1510 

Xeg. 

107-41 

93'»o 

■05-«4 

93-61 

too'610 

99*820 

100*730 

100*115 

100*175 

100*140 

St dir. 100 
* 45,5 
5 9 

8 4*, 5 

St dir. 101 
to 1 16 

5 3* 

> 'S.S 

by dir. too 

6 56,0 
3 .»,oo 

by dir. 101 

6 49.3 
1 *4,75 

207,610 

1511 

Poc. 

93-61 

110*60 

97‘8+ 

109*00 

103*110 

104*220 

103*410 

103*665 

103*810 

I03*74» 

St dir. 101 
10 11 55 

*5 S3 

'* 39.5 

St dir. 104 
to 11 11,5 
15 3a 
*9 3 

by dir. 101 

‘ 44.3 
3 “,»S 

by dir. 104 
3 *5, *5 

204,863 

151a 

Keg. 

109*00 

94*10 

107*31 

9108 

101*600 

100*760 

99*100 

xori8o 

99*980 

100*580 

St dlT. lOG 

10 11 41 
»5 44 
*9 3»i5 

St dir. 101 
10 11 14,5 
x6 5 
19 11,5 

by dir. 100 

ft 49,5 
3 *4,75 

by dir.ioi 
ft 47.0 

3 *3,50 

104,388 


Digitized by Google 




CXXXIl 


SS'** Series continued. — 2-inch Ivory balls, with bihlar silk lines; distance = *367 inch 








3 tx 1 Mtuuii 


2 N 


1 « 42 , 

No. 

PodUoo 
of tbe 

Kxtrtimt 

IXviuntu 

lift Mean. 

Ind M<«». 





for Hc*n 








MoMtes. 

obi»«rr«td. 



Polot. 

h tn » 

h in ■ 

m • 

ro ■ 

point. 

(.'ominuMl. 

1513 

l-o«. 

9I'c8 

111*72 

101*400 

102*380 

101-890 

101-757 

at die. lOO 
10 33 5 

at dir, loi 
10 33 18 

by dir. too 

by dir, 101 

• 



93-04 

ioc-870 

101-615 

37 0 

36 45 

7 0,0 

7 4,0 

*11,757 




108-70 



40 5 

40 22 

3 30,0 

3 3*,o 





108-70 

98-700 



at die. 96 

nt dir. 98 

by dir. 96 

by dir. 98 



>5'4 

Neg. 

88-70 

105-78 

97-140 

97-840 

97-970 

97-540 

97'7S5 

to 44 » 

47 t 

to 43 49 
47 t 7 

6 48,0 

6 44,0 

io *,*45 




89-90 



50 50 

50 33 

3 *4,0 

3 22,0 





89-90 

99-590 

100-470 

99-150 



ul dir. 98 

at dir. ICO 

by dir. 98 

by dir. loc 



'S»5 

l*os. 

109*28 

91*66 

100*030 

99*860 

99MS 

to S3 57 
57 55 

10 54 II 

57 39 

6 57,0 

7 1,0 

ito,44S 




106-84 



11 0 54 

11 1 12 

3 »S,5 

3 30,5 





106-84 

97-410 



ii( dir. 96 

nt dir. 98 

by dir. 96 

by dir. 98 



1516 

Neg. 

88-00 

105-96 

96*980 

98*640 

97*200 

97*810 

97 ‘ 5°5 

11 4 49 

» 5,5 

4 35 
8 21 

7 * 3,0 

7 iS.o 

119,619 




91-31 



12 12 

tt S3 

3 4>,5 

3 39,0 



> 5»7 

I’os. 

9 *‘ 3 » 
1 1 1*30 

101*310 

102*850 

101-080 

101-317 

at dir. 101 
11 15 31 

at div. 104 
“ >5 45 

by dir. ica 

by dir. 104 




94-40 

101-160 

101-555 

'9 7,5 

•* St , 5 

7 3,0 

7 6,5 

111,777 




110*12 



11 34 

“ 51,5 

3 3t,S0 

3 33,*5 



1518 

Ni-g. 

no- 11 
90-91 
108-60 

100- 510 
99-760 

101- 360 

100*140 

100*560 

100*350 

at dir, lOO 
II 56 11 

»9 54 

ai dir. 102 
1 1 26 7 

30 10 

by dir. 100 
7 »t,o 

by dir. 101 
_7 >6,0 

110,063 




94 -n 



33 4* 

33 »3 

3 40,5 

3 3*,o 





94-11 

103*840 

105*410 

104*230 



at dir. 104 

at div. J06 

by dir. 104 

by dir. 106 



1319 

t’oi. 

113-56 

97-16 

104-615 

104-810 

104*722 

•« 37 «4 

4> 4 

tt 37 »9 
40 47 

7 18,0 

7 * 3,0 

2X9.902 




111*20 



44 3 * 

44 S» 

3 39,0 

3 4«,5 


T-3911 

] $20 

Neg. 

1 1 t *20 

93*08 

108-50 

102*140 

100*790 

102*200 

101-465 

101-595 

101*530 

at dir, too 
11 48 36,5 

5 « 53 

at dir. loi 
11 48 10,5 
51 11 

by dir. 100 
7 3>,o 

by dir. 101 

7 *4,5 

113,015 

Ub 30*1 10 



95-90 



56 7,5 

55 45 

3 45,50 

3 41 ,* 5 


Jhh. 18 



100-94 

107*910 

108*760 

107*910 



Ht dir. 108 

at dir. 110 

by dir, 108 

by dir. no 


l= 3 *- 5 i 
Ba> 30*391 

1521 

l>o«. 

114-88 

101-64 

108-335 

1C8-335 

108-335 

0 5 11,5 

8 36 

0 5 3 t 

8 16 

6 34,0 

6 40,0 

197,501 



113-18 



II 46,5 

12 II 

3 t7,o 

3 





113*18 

105-640 

104- 580 

105- 180 



at dir. 104 

at dir, 106 

by dir. 1C4 

by dir. 106 



1511 

Neg- 

98-10 

in-06 

105*110 

104*930 

105*020 

0 15 11,5 
■ 8 11 

0 >5 5 

t* 39,5 

6 35,0 

6 19,^ 

196,098 




99-50 



»t 56,5 

*' 34,5 

3 '7,50 

3 < 4,75 



1513 

l’o«. 

99-50 

114-90 

101-11 

107- 100 

108- 010 
107-160 

107-605 

107-585 

107-595 

at div. 106 
0 24 47 
18 40,5 

ul dir. 108 
0 15 3 

18 11 

by diT. 106 
6 41,0 

by dir, 108 
6 47,0 

*01,994 




1 13*20 



31 19 

31 50 

3 *t,o 

3 * 3,5 





113*20 

105*000 

103*950 

104*680 



at dir. 104 

at dtr. 106 

by dir. 104 

by dir. 106 



> 5*4 

Neg. 

96*80 

1 1 1*10 

104-475 

104-315 

104-395 

0 35 II 
38 11 

0 34 55 

3 * 3*. 5 

6 33,0 

6 19,0 

196,105 

CoDtinuot). 



98-16 



41 44 

41 14 

3 t6,5 

3 > 4,5 



SS'"* Series continuod. — 2-incli Ivory Imlls, with bifilar^eVA lines; distance's 'SC? inch. 


CXXXIII 


1842 . 

No. 

Podtlon 
of the 
Mmci. 

Extreme 

DiriMofu 

obeenrcd. 

i ! 

> 3 nl Mewi, 
orReotinx 
Point. 

1 Obeervcd Time*. 

2 N 

for Mean 
KeBllnx 
Point. 



h in s 

b m ■ 

in V 

m B 

Continued. 

T=j 8-67 

B»« 3 o'j 9 x 

•515 

Po». 

98’a6 

99-78 
1 13*01 

106*540 

107*300 

106*400 

106*920 

106*850 

106-885 

It div. 106 
0 44 56 
48 18 

5 > 3>.5 

at dir. 108 

0 45 0,5 

48 1 1 

5 > 5 > 

by dir. 106 
6 35,5 

by dir, 108 
6 39.5 

• 

198,635 

3 > 7.75 

3 « 9>75 

1516 

Nog. 

113*02 
96*10 
X 1 roo 
9798 

1C4-610 

103- 600 

104- 490 

104*105 

104*045 

104-075 

at die. 104 

0 55 4 

58 11 

1 1 39 

at dir. 106 

0 54 49 
58 38 

1 I 20 

by dir. 104 
6 35,0 

by dir. 106 
6 31,0 

> 97 r 4»5 

3 > 7,5 

3 ' 5,5 

1517 

Po>. 

97-98 

114.90 

99-94 

>>3-50 

106*440 

107*420 

106*720 

106*930 

107*070 

107*000 

At dir. iu 6 

> 4 55 

8 17 
11 16 

at div. 108 

> 5 9,5 

8 10 

” 45 

by dir. 106 
6 3 1,0 

by dir. 108 
6 35.5 

196,625 

3 > 5 - 5 “ 

3 > 7,75 

1518 

Nog. 

>13-50 

96- 00 
111-50 

97- 60 

104-750 

103- 750 

104- 550 

>04-150 

104-150 

104*100 

at dir. 104 
115 0 

iS 14,5 
»> 35,5 

at div, 106 

' M 45*5 
1$ 31 
21 17 

by dir. 104 

« 35,5 

by div. 106 

6 31 . 5 

• 97 , 55 ® 

3 > 7,75 

3 >5,75 

1519 

Fos. 

97-60 

>15-3* 

99-50 

113-80 

106- 460 

107- 410 
106-650 

106-935 

107*030 

106-981 

at dir, 106 

> »4 5>,5 
28 35 
31 18 

at dir. 108 
1 25 6 

18 9 

31 46 

by dir. 106 
6 36,5 

by dir. io8 
6 4O9O 

199,109 

3 18,15 

3 

1530 

Nog. 

113-80 

95- 44 

>11-54 

96- 76 

104*620 

103*490 

104*150 

104-055 

103-810 

103-937 

at dir. 101 

> 35 > 6,5 
3 * 7 

4 > 57,5 

ut dir. 104 
1 35 a 
38 13 
41 40 

by dir. 101 
6 41,0 

by dir. 104 
6 38,0 

> 99,®47 

3 »“,5 

3 19,0 

Jau. lo 
7=37-58 

B = 30 -I 74 

Continued. 

« 53 « 

P08. 

101-48 
116-40 
104-04 
1 14-98 

109*440 

ltO ‘220 

109*510 

109*830 

109*865 

109-847 

at dir. jo8 
9 38 18,5 

4 » 9 

44 44 

at dir. 1 10 
9 38 36,5 
4 ' 44,5 

45 7 

by dir. 108 

6 *5.5 

by diT. no 

6 30 . 5 

• 95,®58 

3 **,75 

3 > 5.»5 

153a 

Neg. 

1 14-98 
99-84 
1 13*26 
101*10 

107-410 

106- 550 

107- 180 

106-980 

106-865 

106-911 

at dir, 106 

9 48 35 

miMed. 

55 6,5 

Ut dir. 108 
9 48 18,5 

ousted. 

54 46 

by dir. 106 
6 3>,5 

by dir. 108 
6 » 7.5 

194,818 

3 > 5,75 

3 > 5,75 

>533 

Po». 

101*10 
1 17*00 
101*90 
115*50 

109*050 

109*950 

109*200 

109*500 

109*575 

109-537 

at dir. 108 
9 58 9 

xo 1 50 

4 37 

at dir. i lo 
9 58 » 4,5 
>0 1 31,5 

4 56,5 

by dir. 108 
6 28,0 

by dir. no 
6 31,0 

> 95,537 

3 > 4,0 

3 > 6,0 

>534 

Neg. 

115-50 

98-81 

113-61 

100-40 

107-160 

106- 210 

107- 010 

106-690 

106-615 

106-651 

at div. ic 6 

10 8 17, S 

1 1 12 

>4 49,5 

at dir. io8 
10 8 1,5 

11 39 

>4 30,5 

by dir. io6 
6 31,0 

by dir. 108 
6 i8,o 

>95.348 

3 ><,“ 

3 > 4,0 

>535 

P 08 . 

100- 40 

>>7-54 

101- 18 
M5-90 

108*970 

)09'$6o 

109*040 

109*415 

109*450 

109-431 

at dir. 108 
10 17 56 

i> 35 
14 17 

at dir. no 
10 18 10,5 

11 19 

»4 45,5 

by div. 108 
6 31,0 

by div.no 
6 35 ,® 

196,931 

3 > 5,5 

3 > 7,5 

>536 

Neg. 

>15-90 

98- 18 
>>4-11 

99- 68 

107-090 

106-150 

106-950 

106*670 

106*600 

106-635 

at dir. 106 
>0 28 5 

3 > >3 

34 4 » 

at dir. 108 
>0 17 50,5 

31 19 

34 «,5 

by dir. 106 

6 35.0 

by dir. 108 
6 31,0 

> 97 ,®i 4 

3 > 7,5 

3 16,® 


CXXZIV 


33"' Series continued. — 2-incb Ivory balls, with bifilar silk lines ; distance = '367 inch 


1842 . 

No. 

PotiUonj Extreme 

lU Mean. 

2 nd Mean. 

3 niMean» 

ObMired Tlioex. 

2 N 

N 

for Mean 
Reetlojt 
Point. 

Mamcs. 

ol>»cr\'cd. 

Point. 

h m ■ 

h m X 

m • 

m • 

Continued. 

T-J7-8I 
U = 30’i3i 

•537 

Pm. 

99-68 
118-32 
toi-62 
1 16-62 

109*000 

109*970 

109*120 

109-485 

109-545 

109-515 

It <iiv. 108 

•0 37 47,5 
41 i 5.5 

44 

at div, 1 10 
to 38 1 

41 to 
44 3«,5 

by dir. 108 

3 '6,»5 

by dir. 110 

6 35,5 
3 •7,75 

» 

197,386 

1538 

N*K. 

116-62 
97-72 
1 14-92 
99‘94 

107-170 

106- 320 

107- 430 

106-745 

106-875 

106*810 

•1 div. 106 
10 47 58 

5 ^ 7,5 

54 4 » 

al div. 108 
•0 47 44,5 
5 ' *»,5 
54 » 4.5 

bv dir. 106 

6 44,0 
3 

by dir. loS 

6 40,0 
3 »o,o 

201,190 

•539 

I’oa. 

9994 

1 16-32 

97-78 

113-00 

108130 

107-050 

105-390 

•07-590 

IC 6-220 

106-905 

ot die. ic6 
>0 57 33 
11 0 58 

4 «7 

al div. 108 
•0 57 47 
11 0 45 

4 34 

br dir. ic6 

6 44.0 
3 *»,«> 

by dir. 108 
6 47,0 

3 *'3; 5 

202,678 

•540 

Nrg. 

I 13*00 
94*86 
111*30 

97*10 

103*930 

103*080 

so 4 ‘ 25 o 

103-505 

103-665 

•03-585 

at div, 102 

•• 7 S» 

10 55 
•4 39 

at div. 104 
• t 7 38 
11 11 
14 ihS 

by dir. 102 

6 47,0 
3 *3,50 

by dir. 104 

6 43,5 
3 *^,75 

202,113 

•H^ 

Pv«. 

97-20 
••4-90 
99-56 
1 12-60 

106- 050 

107- 230 
106-080 

106*640 

106*650 

106-645 

a( dir. 106 
11 17 39 

11 1,5 

24 6 

al div, 108 
•« r 53 
45,5 
»4 15 

b)-div. 106 
6 17,0 

~ 3 ~^ 3 il 

by dir. 108 

6 32,0 
3 ~» 6 ,o~ 

•94,306 

1542 

Xeg. 

1 12-60 

93- 28 
109-18 

94- 00 

102*940 

101*230 

101*590 

102*085 

101*410 

101-747 

ai dir. 100 
11 27 48,5 
30 40 
34 30 

at dir. loi 
11 27 35 

30 57 

34 •»,5 

by dir. too 

6 _ 4'.5 
3 iO ,75 

by div. 102 

37 , 5 _ 
3 •s.ys 

199,003 

•543 

Pos. 

94*00 

112*40 

93*20 

110*00 

103*200 

102*$U0 

]Oi‘6oo 

103*000 

102*200 

102-600 

at div. 102 
•• 37 4»,5 
41 37 
45 '• 

nt dir. 104 

•' 37 58 

41 21 

45 »8 

by dir. 102 

7 _» 8 , 3 _ 

’ 3 ~ 44,»5 

by div. ,04 

7 30,0 
3 45,00 

124,700 

•544 

Xeg. 

1 10-00 
89-20 
107-50 
91-80 

99-600 

98- 350 

99- 650 

9*'975 

99*coo 

98-987 

al div. 98 
11 48 56 

51 18 

56 9 

at div. too 
It 48 43 
5 » 33 
55 5«,5 

by dir. 98 
7 13,0 

3 36,50 

by div. too 

_7 8,5_ 

3 34.*5 

2 •5,390 

34 ’*' Series. — 2-incb Ivory balls, with bifilar iron wire; distance = '367 ineb. 

Jui. 23 
T- 37-98 
B«*29-250 

ConliDuwl. 

>545 

Pox. 

95- 40 
107-40 

96- 64 
106-48 

101*400 

102*020 

101*560 

101*710 

101*790 

101*750 

et dir. lOO 
10 19 47 

22 48.5 
24 48 

at div. 101 
to 20 3 

22 19,5 
15 8 

by dir. too 
5 •.o 

» 30.5 

by div. 101 

. 5 5 i£_ 

» 3 *. 5 

151,150 

1546 

Neg. 

106-48 

93- 98 
105-30 

94- 90 

100*230 

99-640 

100*100 

99935 

99-870 

99-901 

at div. 98 
to 17 56 

*9 57 
33 4 

at div. too 
• 0 27 41 
30 IS 
3 » 45 

by dir. 98 

5 8,0 

» "34,0 

by div. too 

5 4.0 

2 32,0 

152,098 

•547 

Pul. 

94-90 

107-60 

96-02 

106-48 

101*250 

iot*8io 

101*250 

101*530 

101*530 

101*530 

at div. too 
•0 35 tt,5 
38 9,5 

40 15 

at dir. 102 
•0 35 * 7,5 
37 5 » 
40 34 

by dir, too 
_ 5 3.5 

by div. 102 

S 6,5 

•S »,897 

» 3^,75 

» 33, *5 


34"' Series continued. — 2-inch Ivory balls, with bifilar iron wire ; distance = *367 inch 


cxxxv 


1842 . 

No. 

PoaitloQ 
of the 

Kxtrrmo | 

DirlMioiH |«t Metn. 
ohwrretl. 

2nd Meui. 

3 rd Meiui. 
(tr Rc«thq| 
Polot. 

Ob«enrcd Tlmesi. 

a N 

N 

ft>r Mean 
RrMin^ 
Feint. 

h ra » 

b m • 

m • 

m $ 

Continued. 
T — 38M0 

• 54 * 

Neg . 

106-4S 

93-60 

105-16 

94'44 

ico-040 

99-430 

99-850 

99735 

99-640 

99-687 

nt dir. 98 
•0 43 17 

45 »5 
48 24 

at dir. ico 
•0 43 2 

45 4 ' 
48 6 

by dir. 98 
_S 7 ,o_ 

» 33.5 

by dir. ico 

.5 ^ 4 ,o_ 

a 3a, 0 

ft 

• 5 a,a 35 

1549 

Voa . 

94'44 

•07-44 

95‘54 

106-26 

100*940 

101*490 

100*900 

101-215 

101-195 

101*205 

-Jl dir. 100 
•0 50 38,5 
53 3 ' 

55 44 

at dir. 102 
•° SO 53,5 
S 3 '4 
56 3 

by dir. 100 

5 S.S 
» 3»,75 

by dir. 102 

. f . 9 ’JL 
a 34,75 

• 53,955 

1550 

Neg. 

106-26 

92-90 

104-84 

9374 

99-580 

98- 870 

99- 290 

99-225 

99-080 

99-'52 

81 lliv« 98 
•0 58 39 

• 1 0 55 

3 46,5 

dir. too 

10 58 24 

11 I to 

3 **.S 

by dir. 98 
S 7,5 

» 33.75 

by dir. 100 

5 4,5 

a 3a,a5 

1 52,886 

• 5 S« 

Poa. 

9374 

107-04 

94*4 

105-82 

100*390 

100*940 

100*530 

ico-665 

ico-635 

100*650 

«t dir. 100 
11 6 10 

8 56 

1 1 19 

at dir. 102 
II 6 25 
* 39.5 
«• 37 

by dir. ico 

5 9.0 

* 34,5 

by dir. joz 
5 iz.o 

a 36,0 

• 54 , 9*7 

•SS» 

Nog. 

105-82 

9260 

104-72 

937 * 

99*210 

98*660 

99*220 

9*935 

98-940 

9*‘937 

at dir. 98 
II 14 9 

16 30 

19 19 

at dir. ico 

•• '3 54,5 

16 46 
19 1 

by dir. 98 

$ 10.0 

2 35,00 

by dir. loo 
5 6,5 

a sa.as 

•S 3 , 7 'a 

Jan. 24 
T = 3 s -67 
B*»i 9'856 

Continned. 

•553 

Po«. 

iori2 

110*00 

101*01 

109*36 

105- 560 

106- 010 
105-690 

105-785 

105-850 

105-817 

at dir. 104 

9 44 30 

47 49 
49 3'. 5 

at dir. 106 
9 44 55 
47 »3 
49 59 

by dir, 104 
5 '.5 

* 30.75 

by dir. ic6 

5 4.0 

a 3 *,oo 

• 51, **5 

•554 

Neg. 

109-36 

99-10 

108-50 

100-08 

104*230 

103*800 

104*290 

104*0x5 

104*045 

104*030 

at dir. 104 
9 5 » 34 
55 5 

57 37 

at dir. 106 

9 5 » '5 
55 »7 
57 '4 

by dir. 104 

5 3 .£_ 

a 31,5 

by diVa 106 

4 S 9 tO 
a a9,5 

• 5 '.470 

'555 

Pos. 

100- 08 
110-80 

101- 00 
109-80 

105*440 

105*900 

105*400 

105-670 

105-650 

105*660 

at dir. 104 
9 59 59 
•0 3 3>5 

5 » 

at dir. to6 
10 0 18 

* 43 
5 »4 

by dir. 104 

_5 3.0 . 

a 3', 5 

by dir, 106 

5 6,o_ 

a 33.0 

• 5*,745 

•556 

Nog. 

109-80 

98- 46 
108-40 

99- 40 

104*130 

103*430 

103*900 

103-780 

103-665 

103*722 

at dir. 102 
10 8 10,5 

10 12 

13 18 

at dir. 104 
10 7 53 

•0 31,5 
12 56 

by dir, io2 
5 7.5 

a 33.75 

by dir. 104 

5 3.0 

a 3 '. 5 ° 

• 5'.*'3 

•557 

Po». 

99-40 

••0-74 

100-50 

109-60 

105*070 

105*620 

105*050 

•05345 

•05735 

•05-340 

at dir. 104 
•0 '5 * 5.5 
18 21,5 
20 29 

at dir. 106 
10 15 43 

• 8 2,5 

20 50 

by dir. 104 

5 3.5 

a 3 ',75 

by dir, ic 6 

5 7.0 

a 33.50 

•Sa, 9 aa 

• 55 * 

N>g. 

109-60 

97'94 

108-10 

98-90 

103*770 

103*010 

103*500 

•03-395 

103-260 

103-327 

at dir. 102 
10 23 30 

*5 39 
28 37 

at dir. 104 
10 23 13 

25 58 

»* ' 5.5 

by dir, 102 
5 7,0 

a 33.50 

by dir. 104 
5 a .5 

a 3'.as 

•Sa,oo 7 

•559 

Po*. 

98- 90 
1 10-30 

99- 88 
109-14 

104*600 

105*090 

104*510 

104-845 

104-800 

104-822 

at dir. 104 
•0 30 55 
33 4*, 5 
35 59.5 

at dir. 106 
10 31 12 

33 H 
36 20 

by dir. 104 

5 4.5 

a 3 *,»S 

by dir. io6 

5 8,0 

a 34,00 

• 5 a, 9*9 


CXXXVI 


34**' Sbiues continued. — 2-inch Ivory balls, with bifilar iron wire; distance = '367 inch 


1842. 

No. 

of (ho 

Rxtromc 

DtvUUiU* 

Itl Mc*n. 

2nd Me«n. 

Snl Mem. 
or 

Point. 

'Ohaerrod Time*. 

IN 

N 

for Mem 
ReMliig 
Point. 

h • 

b m • 

m • 

m ■ 

Continued. 

r=3S-5« 
B = 19-8 50 

1 j6o 

Net:. 

109-14 

97'34 

107-86 

98-10 

103*140 

IOX‘600 

103*030 

102*910 

i0i*Si5 

101-867 

*1 div. 101 
10 38 51 

41 8 

43 54 

at div. 104 
10 38 34 

41 17 

43 34 

div. 101 

s 3,0 
» 3>,5 

by die. 104 

5 0,0 

1 30,0 

• 

150,850 

1561 

Poe. 

98- 10 
110-08 

99- 00 
109-01 

(04*140 

104*540 

104*010 

104*340 

104*275 

104-307 

at dir. 104 
10 46 10 
48 5*.5 
5> *5 

at dir, 106 

>o 46 37,5 

48 40 

5> 45,5 

by div, 1C4 

5 5,0 

» 3»-5 

by die. ic6 

5 8,0 

» 34,0 

>5*. 730 

1561 

N’eg. 

109*01 

96- 18 
107-74 

97- 16 

101*650 

101*010 

102*500 

101*330 

ici‘255 

102*292 

St dir. 101 
10 54 4 

56 30,5 

59 5 

at div. 104 
10 S3 48 
56 48 
58 46 

by div. Id 

5 >.o 

1 30,5 

by div. 1C4 

4 5*,o 

1 19,0 

150,181 

1563 

Po«. 

97- 16 
109-61 

98- 36 
108-10 

103*440 

104*090 

io3*3So 

103-765 

103-735 

103-750 

at div. 101 
11 1 19 

4 18 
6 18 

at div. 104 
>i > 44,5 
4 >1 
6 48 

by die. 102 

4 S9»o 
1 19,50 

by div. 104 

5 3,5 

» 3>,7S 

>5 >,470 

1564 


108-10 

96- 10 
106-88 

97- 00 

101*1 50 
101*490 
101*940 

101-810 

101-715 

101-767 

at die. ico 

«' 9 3*.S 

11 30,5 

>4 33 

at div. xoi 
II 9 16 

II 49 
14 13 

by div. 100 
_5 o,5_ 

» 30,15 

by div. 101 
57,0 

1 18,50 

148,704 

1565 

Po«. 

97- 00 

1C9-10 

98- 10 
108-18 

103*100 

103*700 

103-140 

103*400 

103*470 

>03-435 

at dir, ici 
II 16 40,5 

>9 35 
11 41 

at die. 104 
11 16 56,5 

>9 >7,5 
11 0 

by div, 101 
5 0,5 

br div. 104 
5 3.5 

151,316 

1 30,15 

» 3 1,75 

1566 

Neg. 

io8'i8 

95-96 

107-16 

97-01 

101*120 

101*560 

101*090 

101-840 

iot-813 

101-831 

at die. ico 
11 14 44 

16 45 
19 SI 

at div. 101 
11 14 28 
»7 3 

»9 3>,5 

hy div. 100 

5 7.0 

» 33,50 

by div. 101 

5 3.5 

i 3',7S 

>51,897 

JtD. 15 

T = 34-60 
U- 19- 37a 

Continued. 

1567 

P08. 

94- 3* 

107-50 

95- 74 

106-18 

100*^40 

101*510 

101*010 

101-180 

101-165 

101*222 

at div. 100 
9 55 5* 
58 55 
to 1 10 

ttt dir. 102 

9 56 14 
58 36,5 

JO I 29 

by die, 100 

5 i^tO 
1 36,0 

by div. 101 

5 >5,0 

i 37,5 

I56,9>6 

1568 

Nog. 

io6-i8 

91-90 

103-14 

94-40 

99-390 

99-010 

99-770 

99-305 
99- 395 

99-350 

at div. 98 
10 4 11,5 

6 30 

9 35 

at div. 100 
10 3 57 

6 47 
9 16 

by div. 98 
5 »»,5 

by div. too 
5 >9,0 

160,069 

» 4>,i5 

» 39,50 

1569 

Poe. 

94*40 

io?*70 

96*30 

io6'$o 

101*050 

102*000 

101*550 

101-515 

101-775 

101-650 

at div. 100 
to II 55 
>4 57 
'7 3 

at die. 102 
10 12 10,5 

>4 38,5 
17 23 

by div. too 

S 8,0 
1 34,00 

by div, 101 

5 >»,5 
1 36,15’ 

>S5,8S5 

1570 

N’ng. 

ic6-8o 

94- 16 
103-81 

95- 50 

100-480 

99-990 

100-660 

100*135 

100*315 

100-180 

at div. 100 
10 10 3,5 

11 38 

15 11 

at div. loz 

>o 19 47,5 
11 56 

15 I 

by die, 100 

5 n,S 
» 3*. 75 

by die. 102 

5 >3ji_ 
i 36,75 

>58,470 

*571 

Poi. 

95- 50 
108-48 

96- 90 
107-60 

101*990 

101*690 

101*150 

102*340 

101*470 

102*405 

at dir. loi 
10 17 58,5 
30 41 
33 

at div, 104 
to 18 14 
30 »4 
33 3> 

by die. 102 

5 *3.5 

by die. 104 
5 

>57, >04 

* 36,75 

1 38,50 


34“' Series continued. — 2-inch Ivory balls, with bifilar iron wire; distance = ’367 inch 


cxxxvii 


1842 . 

No. 

PodtiOD 
of the 

Mamos. 

Eztreino 

Oirbkm* 

obaenred. 

let Mmo. 

2od Mcaq. 

3 rd M(«n« 
or Resting 
Point. 

Obaorred Tinx*. 

3 N 

N 

for Mean 
Reeling 
Point. 

b m • 

h m 1 

m • 

ra • 

CoQtioued. 

T - 35-07 
19-440 

> 57 » 

Neg. 

107-60 

94- ’4 
106-61 
96-00 

101*170 

ico*68o 

101*310 

100*915 

100*995 

100-960 

at dir. ico 
'0 36 4,5 

38 iS 
41 13 

at dir. toi 
>0 35 47,5 

38 45 

41 4 

bj dir. 100 

5 '8.5 
» 39,*5 

by dir. 101 

5 > 6,5 
1 38,15 

e 

'58,770 

'573 

Poa. 

96*00 

109*30 

97-7* 

108-60 

101-650 

'03-540 

103-190 

103*095 

'03-365 

103*130 

at dir. toi 
10 43 48 

46 43 
4* 57 

at dir. 1C4 
'o 44 3 

46 16 

49 '6 

bjr dir. 101 

5 9 >° 

* 34,5 

by dir. 104 
5 » 3 .° 

* 36,5 

'53,730 

'574 

Neg. 

108-60 

95-*4 

107*90 

97*71 

101-110 
101-870 
101-8 10 

101*045 

102*340 

101*192 

at dir. 101 
10 51 49 
54 *7 
57 ' 0,5 

at dir. 104 

>0 5 » 33,5 
54 44 
56 51 

bjr dir. 101 

» 40,73 

by dir. 104 
5 » 7,3 

» 38,75 

160,558 

'575 

Poi. 

97*71 

1 II 'CO 

99*31 

IIO*CO 

104- 360 

105- 160 
104-660 

104*760 

104*910 

104-835 

at dir. 104 

10 59 43 

11 1 33 
4 55 

at dir. 106 

10 59 58,5 

11 1 16 

5 '4 

by dir. 104 

5 1 I 4 O 
1 36,00 

by dir. 106 

_5 ’’-5 

* 37,75 

156,730 

1576 

Ncg. 

1 10-00 

96- 80 
108-80 

97- 81 

103*400 

102*800 

103*310 

103*100 

103*055 

103-077 

at dir. loi 
II 7 51 
10 11 

'3 8 

at dir. 104 
It 7 37 

10 19 
'» 49,5 

by dir. 101 

5 »6,o 
1 38,00 

by dir. 104 
1 36,15 

'57,058 

'577 

Pm. 

97-81 

IU‘40 

99*16 

110-46 

104- 610 

105- 180 
104-810 

'04945 

105-045 

104-995 

at dir. 104 

“ '5 33,5 
18 15,5 
10 46 

at dir. 106 
” '5 48,5 

18 9 

»' 4 

by dir. 104 

5 '*,3 
» 36,15 

by dir. 106 

5 ' 5,3 
* 37,75 

'56,996 

' 57 * 

Neg. 

1 10-46 
96-80 
109-50 
98-14 

103-630 

103-150 

103-870 

103*390 

103*510 

'03-450 

at di/. 101 
It 13 43 
16 0 

»9 »,5 

at dir, 104 
” *3 *8,s 
16 16,5 

18 44 

by dir. 101 

_i_« 9,5 
» 39,75 

by dir. 104 

_S_« 5 .! 5 _ 
* 37,75 

158,300 

35'’’ Series. — 2-inch Ivory balls, with bifilar silk lines ; distance = *367 

inch. 

Jan. 16 
T - 37-75 
B— 19-500 

Coa tinned. 

'579 

Pm. 

81-70 

101-36 

85-00 

100-11 

91-530 

93-680 

91-610 

93-105 

93’«45 

93 -'i 5 

at dir. 91 
II 10 59 

'4 * 4,5 
17 18 

at dir. 94 
11 11 11,5 

14 10 

»7 34 

by dir. 91 

6 19,0 

3 9,50 

by dir. 94 

6 11,5 
3 ",*5 

'90,484 

1580 

Neg. 

100-11 

81-80 

97-90 

83-70 

91*010 

89*850 

90*800 

90-430 

90-315 

9 o '377 

at dir. 90 
” »o 43.5 
*3 49 
*7 4,5 

at dir. 91 
11 10 50,5 

*4 4,5 

16 48 

by dir. 90 

6 11,0 

3 '0,50 

by dir. 91 

6 17.5 

3 8,75 

1 

190,171 

1581 

Pm. 

83-70 

'OI-34 

85-80 

99-70 

91-510 

93 ’ 57 o 

91-750 

93*045 

93*160 

93*102 

at dir. 91 

" 30 11,5 

33 39 
36 31 

at dir. 94 
11 30 16,5 

33 *3 
36 so 

by dir. 91 

6 19,5 

3 9,75 

by dir. 94 

6 * 3,5 
3 ",75 

190,851 

>581 

Neg. 

99-70 

81-00 

97 ‘ 7 » 

83-81 

90-850 

89- 860 

90- 770 

90’355 

90-315 

90-335 

at dir. 90 
” 39 59,5 
43 8,5 

46 16 

at dir. 91 
" 39 45,5 
43 *4 
46 8 

by dir. 90 

6 16,5 
3 ' 3,*5 

by dir. 91 

6 11,5 
3 ">*S 

191,915 
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cxxzTiii 3d"' Sbribs continued. — 2'Inch Ivory bulls, with bifilar silk lines ; distance = '367 inch. 


1842 . 

No. 

Poiltlon 
of the 
Mmnea. 

BxtTMno 

Divlftiunti 

obMrrod. 

la Ueui. 

Snd Me 4 ii. 

3 rd Mean. 
orKMilitK 
Point. 

ObMsrred Tlnx*. 

2 N 

N 

for Maaa 
R««tlD( 
PuLot. 

h m ■ 

b m 1 

01 • 

m • 

Continued. 

T- 37 - 9 S 

U=i19'ii6 

IS «3 

Poe. 

83-81 

101-48 

*5-91 

99-80 

91-650 

93-700 

91-860 

93'>75 

93-180 

93-117 

at dir. 91 

« « 49 34 
53 7 

56 1 

at dir. 94 
11 49 48,5 
5 * S >,5 
56 > 9.5 

by dir. 91 

6 17,0 
3 > 3.5 

by dir. 94 

6 31,0 
3 > 5,5 

• 

> 94 . 7*7 

1584 

Keg. 

99-80 

8z-ii 

97 ' 7 * 

84-12 

90-960 

89- 950 

90- 950 

90455 

90-450 

90-451 

at dir. 90 
>> 59 35.5 

0 2 46 

6 1 1 

at div. 91 
11 59 21 

0 3 1 

5 5 » 

by dir. 90 

f > 35.5 
3 > 7,75 

by dir. 91 

6 31,0 
3 >5,50 

> 97 ,» 4 » 

«s*s 

Poe. 

84-11 

101-61 

*6-54 

99-80 

91-870 

94-080 

93-170 

93475 

93-615 

93 ' 55 » 

at dir. 91 
0 9 19,5 

>3 > 

>5 5>.5 

et dir. 94 
0 9 34 

>» 44.5 
16 11 

by dir. 91 

6 31,0 
3 >6,0 

by dir. 94 

6 37,0 
3 >S ,5 

> 97,937 

1386 

NVg. 

99-80 

81-64 

97-64 

84-56 

91*220 

90*140 

91*100 

90-680 

90-610 

90*650 

at dir. 90 
0 19 33 

22 41 
26 1 1 

et dir. 91 
0 19 18 

13 0 

»5 5 « 

by dir. 90 
6 38,0 

by dir. 91 
6 33,0 

198,188 

3 > 9.0 

3 > 6,5 

Jen. »7 
T ~39'6 i 
B — 19’700 

T = 

R- 

> 5*7 

Poe. 

98-70 

116*70 

101*30 

115*00 

107*700 

109*000 

108*150 

108-350 

>0*575 

108-462 

at dir. 108 

9 43 50 
47 8 

50 13 

et dir. 110 
9 44 4 

46 5«.5 
50 31 

by dir. 108 
6 13,0 

by dir. 110 
6 18,0 

>91,077 

3 >>,5 

3 > 4.0 

I $88 

Neg. 

115*00 

9S*co 

113*01 

100*00 

106-500 

105- 510 

106- 510 

106-005 

106-010 

106-007 

et dir. ic6 
9 53 36 
56 50 

10 0 5 

at dir. 108 
9 53 »> 

57 7,5 

59 46 

by dir. 106 

6 19,0 
3 >4.5 

l.y dir. 108 

6 15,0 
3 >»,5 

> 94,493 

> 5*9 

Poe. 

100- 00 
1 16-80 

101- 08 
114-90 

108- 400 

109- 440 
108-490 

108-910 

108-965 

108-942 

at dir. 108 
to 3 18 

6 47 
9 44 

et dir. 110 
10 3 33 

6 19 
10 3 

by dir. 108 

6 16,0 
3 > 3 ,^ 

by dir. no 

6 30,0 

3 > 5,0 

> 93 , 94 * 

Jen. i8 
T-40-50 
B»29‘85 o 

Continued. 

1590 

Poe. 

101*94 

113*30 

103*40 

I1»'00 

107- 610 

108- 350 
107-700 

107- 985 

108- 015 

108-005 

et dir. 108 

9 47 9 

50 23 
53 36 

et dir. 1 10 
9 47 3 » 
49 57 
54 5 

by dir. 108 

6 17,0 
3 n .5 

by dir. no 

6 33.0 
3 > 6,5 

>93,507 

>S 9 > 

Nog. 

112*00 

99*10 

110*10 

100*00 

>05-550 

104- 600 

105- 050 

105-075 

104-815 

104*950 

et dir. 104 
9 57 >0 
59 56 
to 3 33 

et dir. 106 

9 56 5 > 
10 0 24 

3 8 

by dir. 104 
6 13,0 

>>75 

by dir. io6 

6 17,0 

3 *.5 

>90,075 

> 59 » 

Poe. 

IOO*CO 

114*00 

101*52 

112*30 

107-000 

107-760 

106-910 

107-380 

>° 7'335 

> 07'357 

at dir. 106 
10 6 18,5 

10 6,5 

11 51,5 

at dir. loS 
10 6 46 

9 46.5 

>3 > 4,5 

by dir. 106 
6 13,0 

by dir. 108 
6 18,5 

>93,366 

3 >>.50 

3 > 4,»5 

>593 

Neg. 

1 12*30 
97-60 
110*30 

98*84 

104-950 

103- 950 

104- 570 

104-450 

104-160 

> 04'355 

et dir. 104 
10 16 31,5 

19 38 
11 55 

at div. 106 
10 16 1$ 

>9 5 S 
“ 33.5 

by dir. 104 

6 13.5 
3 >>.75 

by dir. 106 

6 18,5 
3 9.»5 

> 9>,307 

>594 

Poe. 

98-84 

114-10 

100-60 

111-60 

106-470 

>07-350 

106-600 

106*910 

>06-975 

106-941 

at dir. io6 
10 16 5,5 

19 35 

32 31 

at dir. io8 
10 26 22 
19 16,5 

3* 3 »,S 

by dir. 106 

6 16,5 
3 * 3 ,»T 

by dir. 108 

6 30,5 

3 > 5 ,»S 

194,192 


35'*’ Series continued. — 2-inch Ivory balls, with bifilar silk lines ; distance= *367 inch 


cxxxix 


1842 . 

No. 

Position 

Kxtreme 

l«t Mefto. 

2 nd Mean. 

3 n 1 M«an 

Obaerred 

3 N 

N 

for Mran 

of thr 

obf«r>' 4 Hl. 

or 

Point. 

h m • 

h m • 

m • 

m • 

Keating 

Point. 

Continued. 



111-60 

'04-550 

103- 630 

104- 380 



■t (lie. 104 

at dir. ic6 

bj dir. 104 

by dir. 106 

■ 


'595 

Neg. 

96-50 

110-76 

104*090 

104*005 

104*047 

'O 5*.5 

J 9 '3 

'o 35 43 
39 3 ' 

6 18,5 

6 14,0 

« 94,'97 




98-00 



41 17 

4 * 7 

3 ' 4 , 15 

3 11,00 



1596 

Pos. 

98-00 
1 14-61 
100-30 

106- 310 

107- 460 
106-710 

106- 885 

107- 085 

106-985 

at dir. io6 
to 45 41 
49 9 

ttt dir. 108 
'O 45 56 

4 * 5 '.5 

by dir« io6 
6 14,0 

by dir. 108 
6 18,5 

193,108 




113*12 



5 * S 

5 » * 4,5 

3 12)00 

3 ' 4.»5 





113*12 

105*000 

104*240 

105*200 



at dir. 104 

at dir. io6 

br dir. 104. 

by dir. 106 



'597 

Neg. 

96-88 
1 1 1-60 

104*620 

104*720 

104-670 

'O 55 37.5 
5 * 4'.5 

'O 55 12,5 

5 * 59 

6 31,5 

6 17,5 

195,080 



• 

98-80 



II 2 9 

II 1 50 

3 ' 5.75 

3 ' 3,75 



' 59 * 

Pon. 

98-80 

113-80 

101-91 

107- 300 

108- 860 
iog-960 

108-080 

108-910 

108-495 

at dir. io8 

" 5 »5 

8 43 

at dir. 1 10 
II 5 40 

8 13 

by dir. 108 
6 17,0 

br dir. i lo 
6 10,0 

188,871 




116-00 



II 42 

12 0 

3 8.5 

3 10,0 





116-00 

105*650 

103*810 

104*510 



at dir. 104 

at dir. io6 

br dir. 104 

by dir. 106 



'599 

Neg. 

95*30 

112*32 

'04-730 

104-160 

'04-445 

II 15 22 

18 34 

" '5 9.5 

18 49 

6 33,0 

6 30,0 

'96.167 




96-70 



1' 35 

*• 39.5 

3 16,5 

3 ' 5.0 





96-70 

106-640 



Qt dir. 106 

at dir. 108 

by dir. io6 

by dir. 108 



1600 

Pos. 

116-58 

99-31 

107*950 

107*190 

107*295 

107*570 

'07-432 

It 15 14 

18 55 

II IS 17 
** 39,5 

6 40,0 

6 43,5 

ioi,*s3 




115-06 



3 ' 54 

31 10,5 

3 20)00 

3 *'.75 





115-06 

10^*730 



nt dir. 104 

at dir. ic6 

by dir. 104 

by dir. 106 


T= 40-77 

1601 

Neg. 

96-40 

"3-70 

105*050 

iod’650 

105-390 

105-840 

105-620 

" 35 43 
3 * 47 

" 35 *9 

39 1 

7 0,0 

6 55.0 

*07,975 

8-19868 



99 ‘ 6 o 



4 » 43 

41 14 

3 30,0 

3 * 7.5 


36"* Series.— 2 -inch Glass balls, with bihlar silk lines ; distance = "367 inch. 

Jan. 30 



96-50 

104*250 

105-140 

104-780 



at dir. 104 

at dir. ic6 

by dir. 104 

by dir. 106 


T- 39-77 
8 — 30-130 

1601 

Pos. 

1 12*00 
98*48 

104*745 

105‘oto 

104-877 

9 43 0.5 

46 47 

9 43 I* 

46 18 

7 i.o 

7 5.0 

*",375 




iii'oS 



50 1.5 

50 13 

3 50,5 

3 3 *. 5 



1603 

Neg. 

II 1-08 
93-00 
109-40 

102*040 

101*200 

101*750 

101-620 

' 01-475 

' 01-547 

at dir. ico 
9 54 3 

57 ' 1.5 

at div. 101 
9 53 48 
57 *8 

by dir. too 
7 8,0 

by dir. 101 
7 5.0 

211,840 




94-10 



10 111 

10 0 53 

3 34.0 

3 3*.5 



1604 

Pos. 

94- 'O 
114-60 

95- 98 

'04-350 
105-190 
' 04-440 

104-820 

104-865 

104-841 

at dir. 104 
10 4 33.5 

8 18 

at dir. 106 
'o 4 47 
8 4 

by dir. 104 
7 6.0 

by dir. 106 
7 9.0 

113,631 




2 12*90 



" 39.5 

1 1 56 

3 33.0 

3 34,5 





1 12*90 

101-820 



at dir. 100 

at dir. 101 

by dir. too 

by dir. loi 


Continued. 

1605 

Neg. 

90-74 

111-26 

lorcoo 

101*900 

101*410 
tot ‘450 

101*430 

'O 15 31 

18 48 

10 15 18 

'9 '.5 

7 10,0 

7 8,0 

*' 4.*85 



9»‘54 



11 41 

11 16 

3 35,0 

3 34.0 




..K.r *® 4 ‘S 40 

* 54 105*5x0 

94 5 ® 104*640 

1147* 


**4 7* 101940 

1607 Ncf. ^ 100*010 

111*74 Z 
y 101*670 
90*60 


■t dir. 

104 

10 16 

1 

»9 

47 

33 

*.5 







•t dir. 104 

at dir. to6 

104*715 

i 04 ' 76 s 

10 47 35 

10 47 45 

104*805 

5 ' >7 
54 45 

S» 4.5 
54 $7 


3 J».75 


bj iiiT.106 

7 11,0 1x5, 3SS 

J 34,0 


ii6‘os 

t .* >01*9*0 

1609 Nog. 7 o ,0|.|,o 
T -40*00 ' “ II 4 ' 4 » 4 

D iO ^ 101*460 

B — 30'i6b 90*50 


Joo. 51 
T — 40‘Si 
B— 30*114 




^ ^ 101*370 

1611 Neg. ,oi-4»o 101I40 9 59 

.M030 ’"''SS io > 

91*80 ^ 6 


It dio. 101 

9 51 4 * 

10 1 11 
5 50 



It dir. 104 It div. 106 b]rdiv. 104 
105111 9 >0 9 34 



7 393 

1 3 >. 7 S I 3 3*»50 


miptod for 0 thort lino : bot tbo ooriM wu ■rter> 

wvda cootinaod u followa. 



St dir. 

106 

10 30 

57 .S 

34 

11 


4.5 




• lOI'OlO 

1614 N-4*. “ !* .01060 '“'■♦f IO.-575 ■“ y 44 •« 4 > JS .5 

itS'So |oj|.j|6o iMaood. ouftMd. 

**' 7 » 4 > 59 4 « 49 



105*310 

106*880 

106*180 

106*095 

106*580 

104*150 

103*360 

104*960 

> 03'755 

104*160 





at dir. 

108 

10 51 

39.5 

54 

0 

59 

S» 



at dir. 

toi 

It 3 

3».5 

6 

54 

10 

55 



























































































SS"* Sbbibs continued. — 2-incli Glass balls, with bifilar silk lines; distance = '367 inch. cxli 


1842 . 

No. 

Portion 
of tbo 

Kxtromo 

IHrUioiia 

obtorrod. 


3 rd Mc«q, 

Oboerred Timet. 

3 N 

N 

for MtAn 
Bcttlnf 
Point. 



Point. 

h m • 

h m • 

m • 

m • 

Continned. 

T •»4i’4o 
B — 30 'ioo 

1617 

Poe. 

90*80 

125*00 

94*10 

113*30 

107- 900 
109-600 

108- 750 

108- 750 

109- 175 

108-961 

et div. 108 
11 14 13 

18 9 

11 3$ 

at dir. no 
II 14 31 
18 0 

»« 47.5 

by dir. 108 
7 IS.O 

bydir.no 
7 16,5 

• 

117,860 

3 37,50 

3 3 *,»S 

l6i« 

Neg. 

113-30 

89-91 

111*00 

93*01 

106- 610 
105-460 

107- 010 

106-035 

106-135 

106-135 

et dir. io6 
11 13 16,5 

»9 7 

31 50 

at dir. 108 
11 15 18 
19 16 

31 40 

by dir. 106 

7 13,5 

by dir, 108 
7 11,0 

111,698 

3 41,75 

3 4 *, 00 

1619 

Poe. 

9301 

116-16 

96*10 

113-80 

109-640 

111-180 

109-950 

110*410 
1 10*565 

1 10-487 

et dir. no 
It 36 30,3 

40 14,5 

43 49 

at dir. Ill 
11 36 39,3 

40 5 

43 59 

by dir. 1 10 
7 18,5 

by dir. 111 
7 « 9,5 

119,371 

3 39.»5 

3 39,75 

1610 

Neg. 

1x3-80 

9 «-J 4 

tii-90 

94-60 

107- 570 
106-610 

108- 150 

107*095 

*07-435 

107-165 

et dir. 106 
" 47 39>5 
5 * 9.5 

55 3.5 

et dir. 108 
It 47 31 
51 19 

54 53 

by dir. 106 

7 14.0 

by dir. 108 
7 11,0 

111,368 

3 41,0 

3 4'.o 

37"’ Sbbibs. — 2-inch Ivory balls, with bihlar iron wire; distance = '367 inch. 

Feb. s 
T= 4 V 53 

U»30’i9o 

Continued. 

1611 

P08. 

93 -So 
1 15-88 
96-50 
113*00 

104-690 

106-190 

104-750 

105-440 

105-470 

»oS’ 4 SS 

at dir. 104 

9 59 44 
10 4 19 

8 14 

tt dir. 106 

9 59 59 

10 4 12 

8 45 

by dir. 104 
8 40,0 

by dir. 106 
8 46,0 

161,181 

4 *0,0 

4 * 3,0 

i6ai 

Neg. 

113*00 

89*20 

109*36 

91*00 

101-100 

99-180 

ico-680 

100*190 

99*980 

100-085 

at dir. 100 
10 13 8 

17 17 
11 50 

at dir. lox 
10 i» 53,5 
17 44 
11 31 

by dir. 100 
8 41,0 

by dir. 102 

* 37,5 

160,905 

4 21,00 

4 ' 8,75 

1613 

Poe. 

91*00 

115*80 

94*40 

111*01 

103*900 

105*100 

103*210 

104*500 

104155 

104-317 

at dir. 104 
10 16 13 

30 41 

35 0 

at dir. 106 
10 16 17 
30 16,5 
35 i *,5 

by dir. 104 
* 47,0 

by dir, 106 

8 51,5 

163,868 

4 » 3.50 

4 » 5,75 

16x4 

Neg. 

112*01 

87*50 

107*90 

90-31 

99-760 

97-700 

99*110 

98-730 

98-403 

98-567 

at dir. 98 
to 39 16 

43 35 
48 0 

at dir. 100 
10 39 « 3,5 
43 5 » 
47 41 

by dir. 98 
* 34,0 

by dir. 100 

8 17,5 

156,079 

4 17,00 

4 13,75 

1615 

Poe. 

90-31 

114-88 

94-90 

111-10 

iox-600 

104-890 

103-550 

* 03*745 

104*220 

103-981 

•t div. 102 

10 52 10 

56 51 

11 0 31 

at dir. 104 

10 5 » » 3,5 

56 36 

11 0 50 

by dir. 101 
8 11,0 

by dir. 104 
8 16,5 

» 53,*»5 

4 10,50 

4 13,»5 

1616 

Neg. 

111-10 

88-80 

109-06 

91-40 

100*500 

98*930 

100*730 

99 ’ 7 >S 

99-830 

99-771 

at dir. 98 
to 5 ig 

9 » 7 ,S 
14 10 

at dir. 100 
II 5 13 
9 34,5 

13 49.5 

by dir. 98 
8 41,0 

by dir. loo 

8 36,5 

*58,564 

4 *1,00 

4 18,15 

1617 

Poe. 

91-40 

116-50 

97-30 

114-70 

104-450 

106-900 

106-000 

103-675 

106-450 

106-061 

at dir. 106 
11 18 13 

11 38 
i6 51 

ftt dir. 108 
11 i8 37 
22 20 
27 11 

by dir. 106 
8 19,0 

by dir. 108 
8 34,0 

* 54,577 

4 14,5 

4 17,0 


cxlii 37“* Series continued.-— *2*inch Ivory balls, with bifilar iron wire; distance =»*367 inch 


1842. 

Ko. 

rorttlon 

oftbe 

Eitranio 

IMTisioiw 

obwsrrod. 



2r4 M«*a, 

ObMrred TIrm*. 

tN 

K 

for Mran 
R<<i4inf 
roint. 



ruu»i. 

Ii » . 

It in a 

m a j to ■ 

Cooiinaed. 

T-4rS5 

jo'196 

1618 

Nog. 

H4‘7o 

90-72 

111*70 

94 40 

102*710 

101*210 

103*050 

101*960 

102*130 

102*045 

tt <Ur. 102 
II 31 21 
35 46 

40 It 

at di*. 104 
II 31 7 

m>ia«d. 

39 5* 

bjdir. 102 
8 $0.0 

4 >5.0 

by dir. 104 

- 

4 »«,5 

>64,944 

38 ’** Series. — 2>tnch Lrad balls, with blHIur iron wire; distance sss ‘415 inch. 

F«b. 7 
T 

8-19-736 

T-39-IJ 

B«19*720 

1629 

I’ofc 

98-20 

it6'92 
98 88 
116*72 

107*560 

107-900 

107'ICO 

107-73® 

107*850 

107*790 

ftt div. 106 
9 48 3* 
5* 34.5 

55 43 

■t dir. to8 
9 4» 47 
53 *9 
55 59 

div. tc6 
7 11.0 

3” 35.5 

■Kg 

**5,947 

1610 

Ntg . 

116-72 

91-64 

116-20 

91-18 

104*180 

103*920 

104*240 

104*050 

104*080 

104-065 

at diT. 104 

9 59 39 
10 3 16 

« 53 

at dir. 106 
9 59 »> 
10 3 17 

6 4>.S 

bydiv. 104 

7 i4»o 
3 37,00 

by dir. io6 
7 *3.5 

3 36.75 

2 16,992 

1631 

Poi. 

92-28 

113-10 

95*H 

122’6o 

107*740 

108*170 

107*170 

107*955 

108-020 

I07’9«7 

■t dir. 106 
10 10 16 
14 21 
*7 39»5 

at dir. 108 
10 10 35 
14 11 
*7 49 

by dir. 106 

7 *1.5 
1 }6.7S 

by div. 108 

-* *4.0 

3 37,00 

216,998 

1632 

K » g . 

122‘6o 
86- 18 
121*70 
87*00 

IC4 390 
103*940 
104*350 

104*165 
104* 145 

104* 1 55 

at dir. 104 
10 21 29,5 
»5 6.5 

1! 45 

at dir. 106 
10 21 22 
*5 14 
28 37 

by dir, 104 

7 «5.5 
3 37,75 

bydir. 106 

7 *5,0 
3 37,50 

*»7,73* 

1633 

Po«. 

87*00 

ix8'6o 

88-00 

127*88 

107- 800 

108- 300 
107-940 

108*050 

108-120 

108-085 

at dir. 108 
10 32 25 
36 3 

39 39 

at dir. no 
10 32 31 
35 56 
39 46 

by dir. 108 
7 «490 

3 37,0 

by dir. no 

_7_*4,o 
3 37,0 

117,000 

1634 

N.J. 

127*88 

80*60 

126*30 

81*90 

104*240 

103-450 

104*100 

103-845 

*03*775 

103*810 

at dir. 102 
10 4J 16,5 
46 51 
50 4J 

at dir, J04 
10 43 20.5 
46 59 

50 35»5 

by dir. 102 
7 15.5 

by dir. 104 
7 *5,0 

**7,5*5 

3 37,75 

3 37,50 

163s 

Poi. 

81-90 

131-88 

83*30 

131-94 

107*390 

108-090 

107*620 

107*740 

107-855 

107*797 

at dir. 106 
JO 54 12,5 

58 0 

11 1 28 

at div. 108 
10 54 18 
57 54 
” * 33*5 

by dir. 106 

7 *5-5 
3 37,75 

by div. lol 

7 *5,5 
3 37,75 

*17,750 

1656 

N*g. 

131*94 

76*80 

130*80 

77*90 

104*370 

103*800 

104*350 

104*085 

1C4-075 

104*080 

at dir. 104 
II 5 11 
8 51 
12 29 

at dir. 106 
1158 

8 56 

12 H 

by dir. 104 

7 *^,o 
3 l».o 


218,000 

39 “* Series.— 2-inch Ivory balls, with biHlar iron wire; distance = '415 inch. 

F«b. 8 
T-39’75 
0^29-840 

CoDiintKKi. 

1637 

Po«. 

83*80 

105*80 

86‘6o 

103*20 

94’8oo 

96*200 

94*900 

95*500 

95*550 

95*5*5 

at dir. 94 

9 59 >3 
10 3 18 

6 35 

at div. 96 

9 59 *7 
xo 3 3 

6 5* 

by dir. 94 

7 ***o 
3 4*,o' 

by div. 96 

7_*5,o_ 
3 4*, 5 

122,143 


Digitized by Coogle 





































































































39^ Series continued.— 2-inch Ivori/ balls, with bililar iron wire; distance = *415 inch, cxliii 



Digitized by Google 




cxliv 


41“ Series. — 2-inch Ivory balls, with bifilar iron wire; distance =*415 inch 


1842. 


No. 


Po«H(on| Kxtrom^ 
uf the I DlvUtonf 
Mmm. , ohwrrcd. 


l*t Mean. 


2nd Mc^n. 


3rd Mean, 
or Beetlng 
Point. 


Obvcrrod Time*. 


S M 




103-60 

io 7-8 <o 

108-083 


tt d 

r. 

108 

at dtv. 

109 

hjrd 

ir. log 

by dir. 109 

• 

I64S 

Po». 

112*10 

108-310 

108-105 

9 

43 

21 

9 

43 

34 







104- 34 

107-930 

108-113 


46 

7 


45 

54 

5 *4,5 

? 

27,0 

161,381 



1 11*32 




4* 

45.5 


49 

1 

2 

4»,»5 

2 

43,5° 




111*32 

106-360 

106-130 


It dir. 

106 

at dir. 

107 

by dir. io6 

by dir. 107 


1649 

iVeg. 

101*40 

10^*900 

106-130 

9 

s» 

3* 

9 

5« 

i8 






X 10*40 

106-360 

106-130 


54 

>7 


54 



15,0 


»3,o 

161,370 



102*32 




57 

3 


56 

5> 

2 

4»,5 

2 

41,5 



102*32 

107*910 

108-130 


at dir. 

log 

at dir. 

109 

bjr dir. loS 

by dir. 109 


1650 

Pos. 

113-50 

108-330 

108-301 

9 

59 

49 

9 

59 

58,5 







103*60 

108-100 

108-375 

10 

2 

37 

10 

2 

*«,5 

-J.. 

22.0 

-S_ 

.*♦>5 

*61,377 



IIX'80 





5 

X I 


5 

»3 

2 

41,00 

2 

4».i5 




ii»-8o 

106-810 



at di 

r. 

06 

at dir. 

107 

bjdir. 106 

by dir. 107 


1651 

Neg. 

100-81 

106-310 

106-560 

106-575 

10 

8 

7,5 

10 

7 

59 






111-80 

106-870 

106-390 


to 

4» 


XO 

5>,5 

5 

*7,5 


*5,5 

*63,*75 



101*94 




>3 

35 


>3 

»4,5 

2 

43,75 

2 

4»,75 



101*94 

ic8-?io 



at d 

T. 

tog 

at dir. 

109 

by dir. io8 

by dir. 109 


i6$x 

Pot. 

114-71 

109*060 

108-693 

108-761 

10 

x6 

12 

10 

16 

20 







103-40 

108-600 

108-830 



>9 

7 


18 

57,5 

5 

22,0 

y 

13.0 

161,381 



1 13-80 




21 

34 


21 

43 

2 

41,0 

1 

4*,5 



1 13-80 

107-140 



at d 

r. 

106 

at dir. 

107 

by dir. 106 

by dir. 107 


1653 

Neg. 

100-68 

106*690 

106-963 

io6*9S2 

10 

»4 

34,5 

10 

»4 

*6, 5 





161,768 

1 12*70 


107*000 


»7 

«,5 


»7 

XO 

5 

*7,5 

5 

*5.5 



101*92 





30 

2 


»9 

5* 

2 

43,75 

2 

4*, 75 




101*92 

108-760 



at dir. 

109 

at dir. 

no 

by dir. 109 

by dir. 1 10 


1654 

Pot. 

115-60 

IC9-500 

109-130 

109* 190 

xo 

3* 

39 

10 

3* 

4«,5 





161,690 


103-40 

109*000 

109-150 


35 

*5 


35 

16 

5 

13,0 

5 

15,0 



114-60 




3* 

2 


38 

>'.S 

2 

4*, 5 

2 

4*,5 




1 14-60 

107*740 



at d 

r. 

107 

at dir. 

108 

by dir. 107 

by dir. 108 


1635 

Nog. 

100-88 

107*120 

107-430 

107-440 

10 

40 

54 

xo 

40 

4«,5 


18,0 



163,670 

113-36 

107-780 

107-450 



43 

3>,5 


43 

40 

s 

_5_ 



102*20 




46 

22 


46 

•3 

2 

44,00 

2 

43,*5 




102*20 

109*200 

109*610 


at dir. 

109 

at d 

r* 

txo 

by dir. 109 

by dir, i lo 


1636 

Pos. 

1 16*20 

1 10*020 

109-657 

10 

49 

«,5 

to 

49 

9 




* 6,5 

161,907 


103-84 


109-705 


5« 

55 


5« 

46,5 

5 

»4.5 

5 



114-94 





54 

26 


54 

35,5 

2 

4»,»5 

2 

43, »5 



114-94 

108-070 



at d 

r. 

XO7 

at d 

r. 

108 

by dir. 107 

by dir. 108 


1637 

Neg. 

101*20 

107-350 

107*710 

107-695 

10 

57 

26 

10 

57 

18 






113-50 

108-010 

107-680 


59 

59 

IX 

0 

7,5 

5 

5 

17,0 

163,730 



102*52 



It 

2 

54,5 


2 

45 

2 

44,»5 

2 

43,50 


1638 

Pot. 

102* 52 
1 i6*io 

109*310 

iio*oSo 

109-695 

109-715 

at dir. 
” 5 

109 

3* 

at dir. 
»» 5 

1 10 

38,5 

by dir. 109 

by d 

ir. no 

>63,475 


104-06 

109*430 

109-755 


S 

*6,5 


8 

i8 

5 

»S,5 

5 

*7,5 



1 14-80 




10 

56,5 


1 1 

6 

2 

4»,75 

2 

43,75 




114-80 

io1)*o6o 



at dir. 

107 

at dir. 

108 

by dir. 107 

by dir. 108 


1639 

Xeg. 

101*32 

107-360 

107*710 

107-690 

11 

>3 

56,5 

1 1 

»3 

489 $ 





163,060 

113-40 

107-980 

107-670 


16 

19 


16 

37 

S 

»7,5 

5 

*5-5 



101-56 




>9 

»4 


»9 

*4 

2 

43,75 

2 

4*,75 



N 

for Mean 

Keetlnx 

Point. 


Fnb. 10 

T -44-8» 

B — »9‘950 


T-45’3' 

Ua> 19 ' 9 go 


41** Series continued. — 2-inch Ivory balls, with hifilar iron wire ; distance = '415 inch. cxlv 


1842 . 

No. 

Po*||lOQ 
of the 
Miynes. 

Extirme 

DivUions 

obfcrred. 

1 st Mean. 

3 nd Mmd. 

Ini Moftn, 

Obeerted Times. 

3 N 

N 

for Mean 
Resting 
Point. 

Point. 

b m t 

h m • 

m • 

m a 

Continavd. 

Feb. 11 
T ««47‘68 
I 3 = 30'*6o 

T - 47-88 
B — JO- 310 

1660 

Poe. 

ioj-28 
1 13-80 
106-Z0 
113-18 

109*540 
1 10*000 
109*690 

109*770 

109*845 

109-807 

at die. 109 

9 SJ »7 
56 31 

5 * 49 

at dir, no 

9 53 39 
56 18 

59 4 

by dir. 109 
5 

a 4 >.o 

by dir, no 

5 >5.0 
> 4 >.S 

• 

162,210 

1661 

Nog. 

1 13*18 
103*00 
111*34 
103*90 

108-090 

107- 670 

108- 120 

107-880 

107-895 

107-887 

at dir. 107 
10 1 j8 

4 20 
7 

at dir. 108 
to 1 47 

4 3 » 
7 10 

by dir. 107 

5 > 5,0 
> 4 »,S 

by dir. to8 

5 > 3.0 
» 4 ',S 

161,613 

1661 

Poe. 

103-90 

115-50 

105-08 

114-70 

109*700 
1 10*290 
109*890 

109*995 

110*090 

110*042 

at dir. no 
10 10 0 

11 42 

15 

at dir. in 
to 10 9 

12 32 

*5 33 

by dir. no 

_5 >>.S 
> 4',>5 

by dir, til 
2 42,00 

161,281 

1663 

Neg. 

114-70 

102- 18 
113-60 

103- 20 

108-440 

107- 890 

108- 400 

108-165 

108-145 

108-155 

at dir. io8 
10 18 10 

20 50 
35 

at dir, 109 
10 18 2 

20 59 
23 25 

by dir. to 8 
5 > 5.0 

> 41,5 

by dir. 109 

5 >3.0 
> 4 >,S 

> 6 », 34 S 

1664 

Po». 

103- 20 
116-60 

104- 52 
iij-60 

109- 900 

1 10- j6o 
110-060 

110*130 

110*310 

110*170 

at dir. 1 10 
10 26 17,5 

29 4 

31 40 

at dir. 1 1 1 
10 26 25,5 
28 55 
3 ' 49.5 

by dir. no 

5 ».S 
> 4>.>5 

by dir. 1 1 1 

5 > 4,0 
> 4 >,oo 

i 6 i, 4 J> 

1663 

N'eg. 

115-60 

101-86 

114-48 

103-00 

108-730 

108-170 

108-740 

108-450 

108-455 

108-452 

at dir. 108 
10 34 32 
37 7 

39 57 

St dir. 109 
>0 34 » 4,5 
37 16,5 
39 48 

by dir. 108 

5 * 5.0 

> 4 >,SO 

by dir. 109 

> 41,75 

162,161 

1666 

Pos. 

103- 00 
117-40 

104- 54 
116-28 

110*100 
1 10*970 
110*410 

110-585 

101-690 

110-637 

at dir. 1 10 

»o 4 » 33.5 
45 26 
47 56 

at dir. 1 1 1 
10 42 41 
45 >8 
48 5 

by dir. 1 10 

_ 5 _?>. 5 _ 
» 4 >.>T 

by dir. 1 1 1 

5 * 4.0 

2 42,00 

>61,727 

1667 

Neg. 

116-28 

102-02 

114-90 

ioj-38 

109*150 

108*460 

109*140 

108-805 

108-800 

108-802 

at div. 108 
10 50 55 
S 3 
55 

at dir. 109 
10 50 48 
53 34 
55 >3 

by dir, 108 

5 > 7,0 
» 43,5 

by dir, 109 

5 * 5,0 
> 4>.5 

162,698 

42“* Series. — 2-inch Zinc balls, with hifilar iron wire; distance = *415 inch. 

Feb. 11 
T-50-OJ 
3—30-072 

Contioaed. 

1668 

Po». 

100- 44 
115-30 

10 1 - 08 
1 14-86 

107- 870 

108- 190 
107-970 

108-030 

108-080 

108-0JS 

at div. 108 
10 5 16 

* 33.5 

11 49 

at dir. no 
>o 5 33 
8 16 

I* 7,5 

by dir. 108 

6 33.0 
3 >6,50 

by dir, 1 10 

6 34.5 

3 > 7,>1 

>96.5*0 

1669 

Neg. 

114-86 

95 - JO 

114-30 

96- 20 

105*180 

104*900 

105*250 

105*040 

105*075 

105-057 

at dir. 104 

'» «S > 5.5 
18 19 

21 JO 

at dir. 106 
10 15 2,5 

i8 32,5 
21 36 

by dir, 104 

-®_ 34,5 
3 > 7,>5 

by dir. to6 

_*_. 33 i 5 _ 

3 > 6,75 

196,986 

1670 

Pos. 

96- 20 
119-98 

97- 10 

108-090 

108-540 

ioS-31 5 
108-370 

108-342 

at dir. 108 
10 25 2,5 

28 22 
3 > 35 

at dir, i to 
10 25 13 

28 11 

3 > 46.S 

by dir. 108 
6 3>.5 

by dir. 1 10 

6 33.5 

>96,335 

119-30 j 

3 >6,*S 

3 > 6,75 
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czlvi 42'"‘ Sekibs continued. — 2-inch Zinc balls, with bifilar iron wire ; distance s '415 inch. 



Digitized by Google 





































































































42** Sbbibs contioaed.~2'inch Zinc baHs^ with btBlar iron wire ; dUtanceB *415 inch. czlvii 


1842. 

Ho. 

Eoritlan 
of tho 
M*hm. 

P.itrooM 

|)l»4alo(u 

lit Mno. 

lad Umd. 

3rd M«ui. 

ObMrred Time*. 


fbr Mms 
R« rUnf 
Point. 

roint. 

b m i 

b in a 

m • 

m a 

CooliouMl. 

7 - 50-76 

fi — 30*148 

1683 

N.g. 

119-88 

9190 

119'ot 

105*890 

105-460 

105*710 

ioS‘675 

105-515 

105*630 

at dif. 104 
II 1 38,5 
5 

9 * 

at dir. 106 
II 1 30 
5 45 
» 53 

bj dir. 104 
3 i *,75 

b3rdir.io6 

6 13.0 
1 *«,50 

■ 9 '> 54 * 

1684 

Pos. 

9*'40 

IX4'*3^ 

93*10 

113*31 

108*160 

108*660 

108*160 

108*460 

108*460 

108*460 

•t div. to8 
11 11 9 

*S MtS 

•» 33 

at dir. 110 
II 11 16,5 

■5 '*.5 
i8 41 

bj dir. to8 

6 14,0 
3 ia,<so 

bjrdir. no 

6 * 4.5 
3 »*.»5 

191,057 

1S85 

Ntg. 

113-31 

S8-08 

iii'i8 

88*84 

105*700 

105*180 

105-560 

105*440 

105*370 

105-405 

at dir. 104 
11 11 54 
»4 $ 6.5 
18 18 

at dir, ic6 
11 11 47 
»S 3,5 

18 II 

bjdir. 104 
6 14,0 

bj dir. 106 
6 14,0 

191,000 

3 11.0 

3 11,0 

j686 

P4». 

s^^ 

117*10 

89*91 

iiS'oi 

107- 970 

108- 510 
107-970 

108140 

108*140 

108-140 

at dir. 108 
11 31 17 
H 4* 
37 S* 

at dir. no 
*» 1 * 53,5 
34 34,5 

37 5 * 

b/dir. 108 

6 14,0 
3 11.00 

by dir. 1 10 

6 14. 5 

3 »»,»5 

191,030 

1687 

Ni>*. 

ti6‘oi 

85-00 

114*80 

86*10 

105*510 

104*900 

105*450 

105*105 

105-175 

105-190 

at dir. 104 
11 41 9 

44 11 , S 
47 3»,5 

at dir. to6 
11 41 3 

44 » 9,5 
♦7 

br dir. 104 

6, * 1.5 
3 i*, 7 S 

bydir.]c6 
6 13.0 

3 ” ”.50 

191,601 


43'** Series.-— 2-inch Glass bulls, with bihlar iron wire; distance = *415 inch. 


Fab. 14 
T-48*78 
B— 30*466 

Cootiiiaad. 

1688 

Poa. 

104*10 

93-30 

103*81 

9«SJ0 

9.-750 

98-560 

9.-SJS 

9.-655 

9**45 

at dir. 98 
10 10 26 
*3 3»r5 
16 to 

at dir. 99 

10 10 36 
13 11 

i6 If 

by dir. 98 
5 44.0 

by dir. 99 
5 45.0 

I7»,3»> 

1 51,0 

» 5*, 5 

1689 

N.g. 

103*81 

89-30 

loj-j6 

.9-9. 

96-560 

9*'330 

96*640 

96-9.5 

96-465 

at dir. 96 
10 19 17,5 
11 1 

»5 3.5 

at dir. 97 
10 19 10 
11 to 
*4 5S.S 

by dir. 96 

5 46.0^ 
1 53,00 

by dir. 97 

? 4^.5 
» 5».7S 

171,8.4 

1690 

Po«. 

89-91 

107*70 

90*80 

107*10 

98*810 

99*150 

99*000 

99-030 

99*115 

99*077 

at dir. 98 
17 48,5 
30 $5 
33 3«.5 

at dir. 100 
10 28 1 

30 41 
33 45 

by dir. 98 

5 43.0 
> S*,S 

by dir . igo 

5 44,0 

1 52,0 

•71,769 

1691 

Xrg. 

107*10 

86*94 

106*98 

87-38 

97-070 

96*960 

97-1.0 

97*015 

97*070 

97-041 

at dir. 96 
10 36 40 
39 »o 

41 14 

at dir. 98 
to 36 19 
39 3» 
4* *».5 

by dir. 96 

$ 44,0 

1 51,00 

by dir. 98 

5 43.5 _ 
* 5*,75 

171,870 

1691 

Poa. 

87-3« 

111*40 

6770 

111-30 

99*390 

99’550 

99*500 

99470 

99$a5 

99'497 

at dir. 98 
*0 45 $,5 

48 10 

50 4. 

at dir. 100 
10 45 IS 
48 I 

50 $7,5 

by dir. 98 

5 4»,5 
» 5*,»5 

by dir. 100 

5 4».5 
» 5>,»5 

171,150 

i«93 

Nfg. 

tll-30 

83-28 

110-98 

13-70 

97*190 

97*130 

97-340 

97*110 

97‘»JS 

97-211 

at dir. 96 

*0 53 53,5 
5* 3‘.S 
59 3* 

al dir. 98 

»o S3 45,5 
56 44 
59 *9,5 

by dir. 96 
5 44.5 

by dir. 98 
5 44.0 

171,097 

» 5»,»S 

1 52,00 


Digitized by Google 



cxlviii 43'** Sbbibs continued. — 2-inck Glass balls, with bifilar iron wire ; distance = '415 inch 


1842 . 

No. 

Potdtlon 
of iho 

Extreme 

DItUIovu 

oboerrcd. 

iK Me*n. 

9 nd Mean. 

2 ftl Me«n. 
or Resting 
Point. 

Obwerved Tln>e«. 

a N 

N 

for Mean 

h m ■ 

b m • 

m s 

m a 

Beeting 

Point. 

Continued. 



83*70 

99*450 

99*710 

99*460 



at die. 98 

at dir. 100 

by dir. 98 

by dir. loo 

• 


1694 

Poi. 

115*20 

84*21 

99*580 

99*585 

99*581 

11 1 11,5 

5 »5 

11 1 19,5 

5 >8 

5 44.0 

5 44.5 

« 7 *,i 97 




114*70 


8 6,5 

8 14 

* S*.oo 

* 5*.* 5 





114*70 

97*450 



at dir« 96 

at dir. 98 

bj dir. 96 

by dir, 98 



1695 

Neg. 

8o'io 

113*90 

97*050 

97*310 

97*150 

97*180 

97*115 

11 11 9,5 

>3 54 

XXXI 3 

H 0,5 

5 43.5 

5 43.5 

*71,750 




80*71 


16 53 

16 46,5 

* 5 t. 7 S 

* 5'.75 



1696 

Pot. 

80*71 

117*78 

81*60 

99*150 

99*690 

99*150 

99*470 

99*470 

99*470 

at dir, 98 
11 19 39 

11 39 

at dir. 100 
11 19 45 

11 31 

by dir, 9} 
5 43.5 

by dir. xoo 
5 44*0 

* 7 t .934 




116*90 


*5 »».5 

15 19 

» 5'.75 

* 5 *.oo 



1697 

Neg. 

116*90 

77*90 

115*70 

97*400 

96-800 

97*310 

97*100 

97*060 

97*080 

at dir, 96 
11 18 11,5 

31 8 

at dir. 98 
11 i8 16 
3 ' 13.5 

by dir. 96 

5 44.5 

by dir. 98 
5 44.0 

I 7 *,ii 5 




78*94 


34 6 

34 0 

* 5 *.»S 

* S».oo 



1698 

Poe. 

7*‘94 

119*00 

80*10 

98*970 

99*550 

98*990 

99*260 

99*270 

99*165 

at dir, 98 
“ 36 53 

39 5 » 

nt dir. 100 
11 36 5*.5 
39 46 

by dir, 98 
5 43.0 

by div. 100 
5 43.5 

171,658 




117*88 


41 36 

41 41 

* S’.SO 

* S ».75 


T- 48-78 

1699 

Neg. 

117*88 

76*80 

116*50 

97 ‘ 34 ° 

96*650 

97 *»SO 

96*995 

96*950 

96*971 

at dir. 96 

” 45 35.5 
48 21 

at dir. 98 

” 45 30,5 
48 * 7.5 

by dir. 96 

i _«>5 

by dir. 98 

171,619 

B — 30*490 



78*00 



51 19 

s« 13.5 

* 5«.75 

* S«. 5 o 


Feb. 15 
7-48*97 
11 — 30*501 

1700 

Poe. 

92*91 

ioi*o8 

93*60 

97*500 

97*840 

97*650 

97*670 

97*745 

97*707 

at dir, 97 
9 47 »3 

50 * 5.5 

at div, 98 

9 47 * 5.5 
50 >3 

by dir. 97 
5 47.0 

by dir* 98 

5 48,5 

174,030 



101*70 



53 0 

S 3 »4 

» 53.50 

* 54 .*S 





101*70 

95*610 

95*170 

95*570 



at div. 95 

at dir. 96 

by dir. 9 5 

by dir. 96 



17OX 

Neg. 

* 9’ 54 
ICO* 80 

95*395 

95*370 

95*381 

9 56 »7 
59 3.5 

9 56 7.5 

59 »4 

5 49.0 

5 47.5 

t 74 ,»i 4 




90*34 


10 2 6 

10 1 55 

* 54.50 

* 53.75 





9034 

97*480 

97*970 

97*510 



at dir. 96 

at dir. 98 

by dir. 96 

by dir. 98 



1702 

Poe. 

104*61 

91*31 

97 * 7»5 

97*740 

97 * 73 » 

to 4 48 

8 IX 

10 5 3 

7 54 

5 47.0 

5 5 °.o 

> 74,799 




103*70 



10 35 

10 53 

* 53.5 

* 55.0 





103*70 

95*6to 



at dir. 94 

at div. 96 

by dir. 94 

by dir. 96 



1703 

.Veg. 

87*60 

101*60 

95*100 

95*375 

95*185 

95*330 

10 13 58,5 

16 34 

10 13 44,5 

16 49 

5 49.5 

5 48,0 

> 74 ,*S» 




88*34 



19 48 

»9 3 *. 5 

* 54.75 

* 54.00 





88*34 

97*110 

97*830 

97*160 



at div. 96 

at dir. 98 

by dir. 96 

by div, 98 



1704 

Pos. 

ic6*o8 

89*58 

97 * 5 »o 

97*545 

97 * 53 » 

10 22 30 
»5 45.5 

10 11 41,5 
*5 3 * 

5 49.5 

5 S».S 

» 75 , 5'6 




104*94 


18 19,5 

*8 34 

* 54.75 

* 55.75 





104*94 

9^*420 



at dir. 94 

at div. 96 

by dir. 94 

by div, 96 



1705 

Neg. 

85*90 

93*68 

94*790 

95*340 

95*105 

95*065 

95*085 

10 31 34 

34 « 6.5 

10 31 11,5 

34 *9 

5 5'.5 

5 50.0 

> 75,344 

Continued, 



87*00 


37 * 5.5 

37 i*.S 

* 55.75 

1 55,00 



43"* Series continued. — 2-inch Glass balls, with bifilar iron wire ; distance = ‘415 inch. cxlix 


1842. 

No. 

Position 
of th« 

Rxtrome 

Dlrition* 

oboervcd. 

lit Me*n. 

2 nd M«*n. 

3 rd Me»n, 
or 

Point. 

Oboenred TIium. 

2 N 

N 

for Moan 
lUatijia 
Point. 

b m s 

b m s 

m s 

m ■ 

Contuiuad. 

T- 49'7 
6 — 30-4196 

1706 

Fob. 

87‘oo 

107*20 

83*32 

105*90 

97-100 

97-760 

97-110 

97 ‘ 4 Jo 

97435 

97 ‘ 43 » 

at dir. 96 
10 40 10 
43 »».S 
46 i.S 

at dir. 98 
10 40 11 
43 J 0.5 

46 14 

by dir.96 

s s».s 

by div.98 
S 53.0 

• 

176,187 

» 55.75 

1 56,50 

1707 

Neg. 

105-90 

*474 

104-68 

85-78 

95-310 

94-710 

93-130 

95-013 

94-970 

94-991 

at dir. 94 

«“ 49 » 3 .S 
51 58 

55 5 

at dir. 96 
10 49 3 

5 » 9.5 

54 53 

by div. 94 

5 

by div. 96 

s 50,0 

<75.378 

» 55.75 

1 55,00 

44 "* Series. — 2-inch Glass balls, with bifilar silk lines; distance = ‘415 inch. 

Feb. 16 
T — 49 -Jo 
8 — 30-550 

Continaed. 

1708 

Foe. 

101-74 
1 14-ot 
101-54 
113-16 

107*880 

108*280 

107*900 

ioS-080 

108-090 

108-085 

at div. 108 
9 44 34.5 
47 43.5 
50 4*. 5 

at dir. 109 | by dir. 108 

9 44 44 ! 

47 33 i 6 < 4.0 

by dir. 109 
6 16,0 

<87,085 

5. 0 

3 7,0 

3 8.0 

1709 

Neg. 

113-16 

97- 80 
111-10 

98- 48 

105*530 

104*950 

105*290 

105*240 

305*120 

105-180 

at dir. 105 
9 54 3 

57 7 

10 0 16 

at dir. 106 
9 S 3 55 
57 < 5.5 
to 0 7 

by dir. 105 
6 13,0 

by dir. 106 
6 11,0 

186,410 

3 6.5 

3 6,0 

X710 

Fob. 

98- 48 
116-48 

99- 48 
113-18 

107-480 

107-980 

107-380 

107-730 

107-680 

107-703 

at dir. 106 
«o 3 »5 

6 46 

9 »9 

at dir. 108 
10 3 18,5 

6 3<.5 
9 44.5 

by dir. 106 
6 14,0 

by dir. 108 
6 16,0 

187,851 

3 7,0 

3 *.o 

1711 

Neg. 

115-18 

94- 90 
113-80 

95- 50 

105-090 

104-350 

104-650 

104*720 

104*500 

104-610 

at dir. 104 
10 11 57 

15 56 
19 9.5 

at dir. 106 
10 11 45 
16 8,5 

18 56 

by dir. 104 
6 11,5 

by dir, 106 
6 11,0 

186,011 

3 6,15 

3 5.50 

1711 

Fob. 

95-50 

117-50 

9«‘54 

116-00 

106- 500 

107- 010 
106-170 

106-760 

106-645 

106-701 

at dir. 106 
10 11 14,5 

15 30 

18 30 

at dir. 108 
10 11 15,5 
15 i8,5 

18 41 

by dir. 106 
6 < 5,5 

by dir. 108 
6 .6,5 

<* 7 , 9»5 

3 7,75 

3 *,»5 

» 7 »J 

Neg. 

116-00 

91-00 

114-50 

91-90 

104*000 

103*250 

103*700 

103-615 

»° 3 ‘ 47 S 

103-530 

at dir. loi 
10 31 51 

34 43 
3 * 5 

at div. 104 
to 31 41 

34 53»5 

37 54 

by dir. 101 
6 14,0 

by dxv« 104 
6 1 3,0 

186,613 

3 7,0 

3 6,5 

>714 

Fob. 

91-90 

118-30 

9V9» 

116-70 

105- 600 

106- 110 
105-310 

«o 5 ‘ 8 SS 

105*7X0 

105-781 

•t dir. 104 
xo 41 0 

44 »6 

47 »7 

at div. 106 
10 4t 10 

44 <6 

47 

by dir, 1C4 
6 17,0 

by dir. 106 
6 18,0 

188,945 

3 *.5 

3 9.0 

1715 

Neg. 

116-70 

89-31 

115*00 

91*00 

103*010 

102*160 

103*000 

101-585 

101-580 

101-581 

«t div. 102 
10 50 41 

53 46.5 
57 3 

at div. 104 
10 50 32 

53 56 
56 53 

by dir, 101 
6 11,0 

by dir. 104 
6 11,0 

190,855 

3 <<.o 

3 < 0,5 

1716 

Fob. 

91-00 

119-54 

93-00 

118-16 

105- 170 

106- 170 
105-580 

105-770 

105-915 

105-847 

at div. X04 
11 0 9 

3 3 « 

6 33.5 

at dir. 106 
11 0 17,5 

3 »9 
6 43.5 

by dir. 104 

6 » 4,5 

by dir, 106 
6 16,0 

< 9 », 94 * 

3 <»,»5 

3 < 3,00 


44 “ Sebibs eonlinued, — 2 -inch Ghus balls, with bihlarsiU lines; distance = *41 o inch. 



CoOUIIUed. 

<7*7 


171* 

T -50-07 
B-30-5SI 

*7*9 




to3'68o 

ios'950 

103-900 

103-315 

I03*4»5 

103-370 

at dir. 104 
II 10 5 

*3 9 

.4 15 

at dir. 104 
II 9 56 
13 17 
16 45 

106- 1 to 

107- 410 
106*550 

106*660 

io6*Sto 

106-770 

at dir. ic6 

II 19 43 
»3 3*5 

i6 11 

at dir. 108 
II 19 31 

»» 54.5 

36 30 



ic6-6oo 

107040 io«*St5 

.0S-660 


»t diT. 104 
IX *9 31 

45 

36 4 


•( div. 106 
to 1 41 
« 3*5 

» SI 


■t dir. 106 
II 19 *3,5 
3» 54 
35 54 


3 *4*0 3 *4*5 


div. X04 bjr dir. to6 

6 3 1.0 6 30 »3 I9S>87« 

J J 'S.>5 


.C4-,.o «d... loj 

,ovS9C .0J-9.O ■“ ” *t 

.oj-,s» -S 

IS 3S 


loA'tao 

106*670 * *o^"377 

to6't6o 
106*050 * 


.0,100 ..Sit-.o* 

icjolo '° r**o 10 JI 1$ 

I0J-4.0 ’“3»S0 34 « 

37 19 


.05-, 40 «d.,.,c4 

.05 *50 '“5 ”5 .05-547 
.05-. 50 '“S-SOO 43 49 

♦d 39 




at dir. 107 

b/ dir. 106 

10 3 5O9S 


5 53 

6 13,0 

9 4 

3 

at dir. 104 

br dir. 103 

to 13 16 


»5 34 

6 11,0 

il 36,5 

3 5-50 

at dir. 108 

by dir. ic6 

to 31 53,5 


U 37 

4 14.5 

28 9 

3 7**5 

at dir. 104 

by dir. 103 

10 31 3 


3 * l».s 

6 14,0 

37 .4 

3 7*0 1 



■t dir. los at dir. 104 
10 50 I to 49 51 

53 5 $3 >5*5 

56 14 56 3 


I 9*’^ I 104-430 tt dir. 104 ai dir. 106 

.71* fc. I ’”•** I .05 0.0 .04-475 “’ » *’ ” 3“ 

I .04-150 '“♦■‘30 II 1 ,5 .11 15 

"S-74 5 3» S 4 S 



at dir. 

103 

>1 8 

49 

13 

3*5 

*5 

1 1 



Digitized by Google 





















































































45^ SBRifi8.~2'Uicb /oory balls^ with biHlar $ilk lines ; distance s *415 inch. cU 


1842. 

n». 

Po«ltloa 
pTUm 
** 

KttrwM 

UlvtahkM 

<>b«*rr*d. 

im U — n . 

ln4 lf«M. 

Ird 

OtMerred TUnw. 

9 V 

M 

tor Moan 
BarUbg 

PolBL 


b m I 

b 

a • 

n $ 

m • 

r.i>. ii 

T-47'M 

B-JO '376 

1718 

Pt». 

iOft*3o 
f 11*00 

103*68 

109*88 

106 650 
107*340 
106*780 

lo«-99S 

107*060 

107*017 

■t dir. 
9 41 

44 

47 

107 

hi 

4* 

33 

It dir. 

9 4* 

44 

47 

108 

*4 

3 * 

SO 

by dir. 107 
5 3*-S 

» 45.75 

by dir. io8 
1 48,00 

165,811 




109*88 




•t dir. 

104 

mt dir. 

loS 

by dir. 104 

by dir. 105 



17*9 

N.J. 

100*50 

104*450 

104*810 

104*771 

9 50 

33 

9 50 

11 









104*715 


S3 

0 

53 

*3 

5 34.0 

5 10,0 

'*5.4S‘ 




loi’So 




5 * 

7 

55 

S» 

* 47,0 

» 45-0 





101*60 




It dir. 

107 

mt dir. 

loS 

by dir. 107 

by dir. 108 



*730 

Po«. 

111*50 

107*350 

106*950 

107*011 

9 S* 

49 

9 59 

0 









107*075 


10 I 

35 

10 X 

»3 

5 30.5 

5 350 

'*S.»77 




110*40 




4 

*9»S 

4 

35 

» 4S.*5 

» 47,50 





110*40 




ml dir. 

105 

■t dir. 

106 

by dir. 105 

by dir. 106 



*73* 

N*g. 

100*40 

104*710 

105*060 

105*010 

10 7 

*4 

10 7 

3 







10904 

105*180 



9 

59»S 

10 

**»5 

5 1*.5 

5 *9*0 

166,198 




101*51 



11 

44,5 

XI 

1* 

• 4S,»S 

* 44.50 





101*51 




It dir. 

107 

mt dir. 108 

by dir. 107 

by dir. 108 



<73* 

Po«. 

111-30 

107*590 

107*150 

107*195 

10 15 

37 

10 15 

47 







101*88 


107* 340 


18 

*9 

i8 

x8 

_5_3',o 

5 34-0 





111*30 




>■ 

8 

11 

11 

» 45.S 

» 47.0 





121*30 

105-640 



It dir. 

105 

mt dir. 

106 

by dir. 105 

by dir. to6 



*731 

N*g. 

99-98 

lOA'OlO 

105**75 

105*110 

xo 14 

7 

10 13 

57 







109-84 




16 

49 

17 

0 

5 3>.5 

5 30.0 

'‘S.975 




101*00 




»9 

39»5 

*9 

»7 

» 4..»S 

1 45,00 





101*00 




It dir. 

107 

mt dir. 

108 

by dir, 107 

by dir. 108 



*734 

Pot. 

111*84 

107*610 

107*170 

107*101 

10 31 

»7»5 

10 31 

34,5 









207*335 


3S 

10 

35 

9.5 

5 33.0 

5 3S.O 

166,801 




111*70 




3» 

OfS 


**.S 

» 4‘.5 

* 47,5 





111*70 




•t dir. 

105 

mt dir. 106 

by div. 105 

by dir. 106 



*735 

Nej. 

99*30 

104*810 

105*155 

105‘txl 

to 40 

54 

10 40 

47 








105*330 

105*070 


43 

4* 

43 

5* 


5 3*.o_ 

166,666 




icc*34 




46 

»9»5 

44 

*9 

» 4*, 75 

1 46,00 





100*34 




It dir. 

107 

mt dir. 

108 

by dir. 107 

by dir. 108 



1736 

Poi. 

113*01 

107*410 

107*045 

107*087 

to 49 

11 

10 49 

30.5 








106*850 

107*130 


5* 

>0,5 

51 

1 

J J4.0 

5 l‘.o 

167,087 








54 

54 

55 

4.5 

* 47,0 

a 48,0 





1 11*90 

105*310 



mt dir. 

104 

mt dir. 

*®S 

by dir. 104 

by dir. 105 



>737 


9«'74 

104*530 

104*915 

104-871 

10 57 

55 

10 57 

47 








105*110 

104*810 


IX 0 

»7 

II 0 

34 

5 34.0 

5 3».o_ 

166, ti8 




99*90 




3 

*9 

3 

*9 

» 47.0 

1 46,0 





9990 




mt dir. to6 

mt dtr. 

107 

l^dir. 106 

by dir. 207 



1738 

Po*. 

I1|'ll 

107*130 

106*810 

106*835 

11 6 

6 

11 6 

*4 








106*570 

106*850 


9 

7 

8 

s> 

5 5».5 

* 34.5 

167.081 




111*00 



11 

3*.5 

11 

♦*.5 

> 4M5 

* 47,»5 





111*00 

105*060 



mt dir. 

104 

mt dir. 

105 

by dir. 104 

by dir. 105 



*739 

Nc*. 

98*11 

104*310 

104*685 

104*611 

It 14 

4».S 

11 14 

35 




T-47'51 



lto'50 

104*850 

104*580 


*7 

*9 

*7 

18 

5 34.5 

5 ‘>*.5 

166,618 

30*396 



99*10 



10 

*7 

10 

7i5 

* 47t»5 

» 4*.»5 



Digitized by Google 



clii 45^ Series continued. — 2-inch Ivory balls, with bifilar $ilk lines; distance 3 *415 inch. 



F*b. 19 9VSO 

T-44’»I ,740 Po.. 

B- 30-400 94'6 o 

I ios '96 


*74* N'»g- 




97*»So 

97-000 

97‘loo 97 4®® 


1741 Pm, 




at dir. 97 


97*170 

10 *5 

3 

>7 

54 


30 

s« 


99*560 

,00-^1’®®*®*® ,00*100 
, 100*190 

99*9*0 ^ 


at div. 100 at dir. lox 
,0 33 51 10 34 o 

36 5, 36 4, 


S 47«o «7»,»5» 

» S3.S 





at dir. 98 

at dir. 99 

1 

by dir. 98 

bfdir.qg 


9»-S*S 

9«-650 

,»«I7 

10 4» 41 

45 19 

10 4* 34 1 
45 30 1 

5 51.5 

5 49-0 

*74.979 

1 


4* 34.5 

4« >3 j 

* 55.75 

» 54.50 1 



iot**oo ' ’ 100-900 
I ioo* 87 < 

too* e CO i i 


99*05® 

98*500 9* 775 

' ^ 98 - 9*5 

99*350 ^ ^ * 


a, div. 100 a, dir. ,oi 
10 51 18 10 51 *8 

54 33 54 >4 

57 » 57 >» 


ar dir. 99 
It o 13 
3 5 

5 56 


by dir. loo 



,or,oo atdir. ,0, stdir. jo* 

,o,-»oo *«*»50 •» * 50 II 8 57 

,00-950 ‘®*'®75 *» 44 II 36 

*4 35 14 43 


_5_5i»o_ 175.450 

» 55.5 


5_43,^ ,71,7*5 

» 51.5 


by dir. 10* 

'7>.S5* 

» SJ.o 


T-«i7 

BB 3 O- 38 * 



95 - 6*0 

„S 6 o 

, 5 . 4,0 95=>5 



I 54'.o 

.,50 I Pc ’4'-3" 

.‘•74 

CoQtioaad. | i39'*8 




at dir. 95 

9*'5>S 

It 5, 

*1 

54 

59 


58 

*5.5 


at dir. 

too 

by dir. 95 

by dir. ioO| 

II 30 

44 


1 

34 

*»5 

6 54.0 

6 54,0 *07,000 

37 

38 

3 *7.0 

3 » 7 .o 

at dir. 

too 

bydiv.95 

bydir* too 1 

It 40 

S« 


1 

1 

44 

39 

ft 54.0 

6 54,0 *07,000 

47 

50 

3 » 7 .o 

3 »7.o 1 

at dir. 

too 

by dir. 95 

bydir. too 1 

It 5, 

»9 



54 

SI 

ft 54.5 

ft 54.5 * 07, *50 

5» 

»3.5 

3 »7,aS 

3 »7.»5 1 

































































CootiDued. 

175* i 

1 1'** 

i 


*7S» 

' Poa. 


bv div. 90 b; dir.95 


I 97'830 

9#-850 9*y*o 

«;5'» 97 8-0 9*'”° 


j St dlT. 95 

98-335' “ *» 7 

I 1$ 44 

I >9 * 


■I dir. too bjdir.95 
o i» 14,5 

»5 36»S 8 54.0 

t9 9 3 *7,00 


*755 


I at dir. 90 at dir. 95 
o It 41 o ti 34,5 
, as 54,5 16 1 

i >9 38 19 i8 


at dir. 

loa 

9 58 

8 

10 1 

7 

5 

5 


It div. too M dir. 105 

*00-455 i*® ** ^9 *® ’9 *5 


1757 I N«|f. 


81*71 I 

' 100*030 1 

.75« Pot. .«-3,o ■«>•»■» 

** 5° oo ooo '‘><>•■45 

117*30 


*759 . *«K* 




76*60 

1760 

Fo*. 

ixa'Sa 

75-61 



m*3o 


* : 96*300 

i 95*6701 95-985 
i 0*0*0 . 95-87$ 
71* *a I 


IOO-I77 

Bt di.. ICO 

10 3, 46,5 

43 16 

44 44 

at dir. 105 
10 40 $ 

4a $8 
4« 1-5 

,6-350 

at dir. 95 
10 50 ao 
53 40 
57 »7 

lit div. ICO 

*0 50 3»S 

S3 57 
57 0 

997*5 

at dir, 95 
11 0 31 

4 »8 
7 >8 

at dir. 100 
11 0 46 

4 *1 
7 44 

95-930 

at dir. 95 
II It 16 

*4 39 
18 14 

at div. too 
11 11 a, 5 

*4 51.5 
*7 59.5 


M div. 95 

at div. 100 

It ai 31 

II ai 43,$ 

*5 *»»5 

15 10 


bjrdiv,95 

by div. 100 

6 58,0 

6 57,0 

3 *9.0 

3 >*.5 

by div. 95 

by dir. too 

6 58,0 

* s*.s 

3 29,00 

3 *9»»5 




S5F 






















cliv 4G"' Series continued. — 2-inch Lead balls, with bifilar silk lines ; distance = '415 inch. 


1842 . 

Ko, 

PoaIiUmi 
of tb« 

Rxtremo 

DitUkin» 

obvervrU. 

la MoAii. 

TimI M020. 

3 rd ^Icaz), 
or Resting 
Point. 

ObMnred Tlmos. 

9 N 

N 

for Mean 
Booing 
Point. 

h m ■ 

h m 9 

m • 

m • 

Contiouod. 

T-41-31 

B — 19-714 

1763 

Neg. 

114-96 

67*31 

XJ 3'70 

68-50 

96-140 

95- 510 

96- 110 

95-815 

95-805 

95-815 

at dir. 95 
11 31 14 

35 40 
39 > 3.5 

nt dir. 100 
1 1 31 1 

35 5 » 
39 >.5 

by dir. 95 

_*_ 59-5 
3 * 9.75 

by dir. too 

6 59.5 
3 *9.75 

ft 

*09,750 

1764 

Po». 

68- 50 
119-80 

69- 84 
118-80 

99-150 

99-810 

99-310 

99-485 

99 'S 70 

99 ' 5»7 

at <lir. 95 
II 41 34 

46 14 

49 33.S 

at dir. loo 
II 42 45 
46 13 

49 45 

by dir.95 
6 59. 5 

"3 * 9.75 

by dir. 100 

7 0.0 
3 30.00 

109.976 

1765 

Nog. 

ii8'8o 

64- 06 
117-70 

65- 61 

96430 

93*880 

96*660 

96-155 

96-170 

96-111 

at dir. 95 
11 53 18 

56 43.5 
0 0 20 

at dir. 100 
11 53 8 

56 3*.5 
009 

by dir. 95 

7 *.o 

3 3 >.o 

by dir. too 
7 1,0 

3 30.S 

110,879 

1766 

Po*. 

65-61 

I 3 V 78 

67-50 

131-58 

99.700 

100*640 

ico'040 

100*170 

100*340 

100-155 

at dtT. 100 
0 3 49»5 

7 20 
10 50 

at dir. 105 
0 3 59 

7 >0 
It 0,5 

bj div. 100 
7 0.5 

by dir. 105 
7 >.S 

110,175 

3 30 , *5 

3 30,75 

1767 

Neg. 

131-58 

61*80 

131*00 

63-50 

97- 190 
96-400 
97150 

96-795 

96-815 

96-810 

at dir. 95 
0 14 16,5 

>7 5 > 
21 30 

at dir. loo 
0 14 17 

18 I 
21 20 

by div. 95 
7 3 >S 

by dir. 100 
7 3,0 

111,660 

3 3>.75 

3 3«.50 

47 “’ Series. — 2-inch Zinc balls, with bifilar silk lines ; distance = • 41.5 inch. 

Feb. ai 
T -41-90 
U — 19-771 

CoDtinoed. 

1768 

Pos. 

96- 61 
111-80 

97- 30 
111-14 

104*2x0 

104*550 

104*220 

104-380 

104-385 

104-381 

et dir. 104 

9 44 53 
48 10 

5 > 3 i,S 

at dir. 105 

9 45 >.5 

48 1 1 

51 41 

by dir. X04 

6 39.5 

by dir. 105 
6 40,5 

>99,941 

3 > 9.75 

3 *o ,»5 

1769 

Neg. 

XI 1*14 
91-36 
no- 34 
91-80 

101*250 

100*850 

101*070 

101*050 

100*960 

101*005 

It dir. loi 

9 55 0.5 

58 10 

10 I 38,5 

at dir. 101 

9 54 54 
58 16,5 

10 1 31,5 

by dir. 10 1 
6 38,0 

by dir. loi 

* 37.5 

198,999 

3 > 9.00 

3 >*, 7 S 

1770 

Pos. 

91-80 

115-80 

91-14 

115-00 

103- 800 

104- 010 
103-610 

103*910 

103*820 

103-865 

at dir, 100 
10 4 43 

* 45 
11 11 

at dir. 105 
10 5 10 

* > 7,5 
11 51 

by dir. loo 
_ 6 _ 39 ,o 

3 > 9.5 

by dir. 105 

6 41,0 
r * 0,5 

100,173 

i 77 > 

Neg. 

115-00 

86- 40 
113-90 

87- 18 

100*700 

100*150 

100*590 

100*425 

100*370 

100-397 

at dir. 100 
10 15 8 

18 15 
»• 47 

tt dir. 105 
10 14 46 

18 48 
11 11 

by dir. 100 

6 39,0 

3 > 9.5 

by dir. 105 

f > 3 *.o 
3 >*.o 

>99,381 

1771 

Poe. 

87- 18 
119-40 

88- 10 
118-40 

103-340 

103-800 

103-300 

103-570 

103-550 

103-560 

at die. loo 
10 14 54 
18 43 
3 « 33 

at dir. 105 
10 15 14 

18 11,5 
3 > 54 

by dir. loo 

6 39,0 

3 > 9.5 

by dir. 105 

6 40,0 
3 *0,0 

199,856 

*773 

Neg. 

1 18-40 
81-50 
1 17-10 
83-30 

100*450 

99*800 

100*200 

100*125 

100*000 

100-061 

■t dir. 100 
to 35 II 
38 30 
4 « 5 > 

*t dir. 105 

>o 34 S 3 
38 49 

4 « 3 » 

by dir. 100 
6 40,0 

by dir. 105 
6 39,0 

>99,994 

3 *0,0 

3 > 9.5 


47**' Series continued. — 2-incIi Zinc balls, with bifllar silk lines; distance = ‘415 inch. civ 


1 

! 1842 . 

j 

No. 

Poritkm 
of the 
.Mmm. 

Evirvme 

DlvSiionft 

obtvrred. 

1 st Mcui. 

2 nd Mem. 

3 rd M«en, 

Obterred Time*. 

3 N 

N 

for Mean 
Kerttnic 
Point. 

or Kertiiif 
Point. 

h me 

h ms 

m ■ 

m s 

^ Continued. 

T - 43-30 
13 = 19-728 

J 774 

Pod. 

83-30 

«+*54 

121*52 

101*900 

103*520 

103*030 

103*210 

103*275 

103*242 

at die. loo 

45 5 

48 50 

S' 49>5 

at dir, 105 
10 45 22 

4* 33 

5 » 7.5 

by div. 100 

6 44.5 
3 «.»5 

by dir. 105 

6 45,5 
3 55,75 

s 

101,574 

*775 

Ncg. 

121*52 

79*30 

120*40 

80*80 

100*410 

99*850 

100-600 

100*130 

100*225 

100*177 

at dir. loo 
xo 55 28 
58 51 
11 1 16,5 

at div. 105 

10 55 13 

59 7 

11 2 0 

by div. 100 

6 48,5 
3 *4,15 

by div. 105 
6 47,0 

3 53,50 

204,514 

1776 

Pos. 

So-So 

ii6'oo 

81-50 

114-94 

103*400 

104*250 

103*720 

103-825 

103-985 

103-905 

at dir. 100 
11 531 

9 i8 
11 18 

at div. 105 
•« 5 45 

9 3 

33 

by div. joo 

6 47.0 
3 *3.5 

by div. 105 

6 48,0 
3 ~ 54 ,^ 

103,890 

*777 

Neg. 

114-94 

77 ’ 4 * 

113-80 

79-00 

101-180 

100- 610 

101- 400 

100*895 

101*005 

100*950 

at die. 100 
It 15 58,5 

19 18 

11 48 

at dir. 105 

” '5 45 

19 31 

»» 33.5 

by div. 100 

6 49.5 

3 * 4.75 

by div. 105 

6 48.5 
3 54,15 

*04,655 

1778 

Po». 

79- co 
119-18 

80- 98 
117-91 

104*140 

105*130 

104*450 

104-635 

104*790 

104*712 

at dir. too 
" *5 59.5 
*9 49 
3 * 47 

at dir. 105 
11 16 11,5 

*9 35 
33 • 

by dir. 100 

6 47 . 5 _ 
3 » 3 . 7 S 

by div. 105 

6 48,5 
3 54, if 

204,221 

*779 

Neg. 

*27-91 

76-30 

116-31 

78-14 

102*110 

101*310 

101*280 

101*710 

101*795 

101*751 

at div. 100 
11 36 31 

39 4 * 
43 »».5 

at dir. 105 
11 36 19 

40 I 

43 9 

by div. ioo 

6__So.S 
3 * 5.»5 

by div. 105 

6 50,0 

3 55,00 

105,161 

Feb. 13 
1=45-07 
B— 19-440 

Contioued. 

1780 

P09. 

95- 40 
iM-10 

96- 00 
110-80 

103*300 

103*600 

103*400 

103*450 

103*500 

103 ' 47 S 

at dir. 103 
9 51 56 

55 

58 44 

at div. 104 
9 51 4 

55 *0 
5 * 53 

by div. 103 

6 48,0 
3 * 4.0 

by div. 104 

6 49-0 
3 * 4,5 

504,137 

X781 

Neg. 

1 10-80 

89- 98 
1 jo-06 

90- 61 

100*390 

100*020 

100*340 

100*105 

IO0*l$O 

100*192 

at dir. too 
10 1 17,5 

5 40 
9 7 

at dir. 101 
10 111 

5 47 
9 0 

by dit. 100 

6 49.4 
3 54.75 

by dir. loi 
6 49,0 

3 » 4 , 5 ° 

204,702 

1781 

Po>. 

90-61 

116-04 

9*-70 

115-31 

103-330 

103-870 

103-510 

103-600 

103-690 

103-645 

at dir. too 
10 12 15 

16 18,5 

>9 *.5 

at dir. 105 
10 12 41 

•5 5>.5 
19 30 

by div. 100 

6 47.5 

by dir. 105 
6 49,0 

104,297 

3 53.75 

3 54,50 

1783 

Neg. 

115-31 

* 5’94 

114-50 

87-10 

100-630 
loo-tio 
too- 800 

100*425 

100*510 

100*467 

at dir. ICO 
10 12 53 
16 14 

»9 43 

at div. 105 
10 22 30,5 

16 37 
19 19 

by dir. ico 

6 50,0 

3 55, CO 

by div. 105 

6 48,5 

3 54,55 

104,930 

*784 

P08. 

87- 10 
110-40 

88- 58 
1 19-60 

103- 750 

104- 490 
104-090 

104*120 

104*290 

104*205 

at dir. loo 
10 31 51 

36 30 
39 40 

at dir. 105 
10 33 12 

36 9 

40 1 

by div. ICO 

6 ^ 8,0 
3 *4.0 

by div. 105 

6 49,0 
3 54,5 

204,410 

1785 

Nog. 

119-60 

83- 11 
118-60 

84- 56 

101-360 

100- 860 

101- 580 

tot'lio 

101*120 

101- 165 

at dir, loO 
10 43 19 
46 46 

50 20 

at dir. 105 
to 43 11 

47 4.5 

50 1 

by dir. 100 

6 51,0 
3 » 5.5 

by div, 105 

6 50,0 

3 * 5,0 

105,384 


Digitized by Google 


clvi 47“ Series continued. — 2-inch Zinc balls, with bihlar tUA lines; distance = -415 inch. 


ufthe 
“ 

Estraim 

Dlriann* IM Mcu. 

obaen^d. j 

2nd Memo. 

Pm. 

*4 5* 104*430 

'Jt« i >‘>5*4^w 

^ ! 104*850 

1*3*10 1 

104*915 

105*115 


*t dir. 110 

by dir. 105 

by diT. 1 10 1 

• 

10 54 0 




S« so 

6 49,0 

• 6 50,0 ' 

*O*.<0t 

II 0 50 

! 3 *4.5 

i 3 >5.0 



i .or.40 

T • I ° '0‘'49» '* IOl J«7 

T-,5-U II.-JO I loi-,w 

B- 19'410 »i-«o “ 


: •! dir. too ftt dir. 105 , bj div. 100 : by dir. 105 

I " 4 4.5 " 3 49 , i 

I ^ 7 34 6 51,5 ; 6 <;o. o *05,470 

I »® *0 39 3 *5.77 • 3 »5tOO 


48** Serib.s. — 2“inch Lead balls, with sirtffU copper wire ; diameter = *0178 inch. 


F«b. *6 
r-4441 
H-**9'4i9 
<'oucinu*d. 



105**8* i 

! 

•idi*. 105 
9 $5 43 
[10 * 10 

» 3> 

at dir. 1 10 

9 S« 4.5 

10 I 48,5 
* 54 

by dir. 105 

«* 49.0 
6 *4,50 

bydir. no j 

« 49.5 
0 >4.75 j 

3«4.5'4 

9337S 

•t dir. 90 
10 IS 14 
SI 17 

*8 4 

at div. 95 ! 

10 14 58 I 

>' 33.5 
>7 47.5 j 

1 by dir. 90 

1* 50,0 
j « »5.oo’! 

dir.95 

49.$ 

‘ >4T7S' 

384.8]! 

1 


^ ' 104*700 

'°?!!!? 'osiir 


at dir. 105 
10 34 a* 

at div. no 
»» 3+ 35 

bydir. 105 

bydir. no 


40 47 

40 34 

i» 49. 5_ 

11 ' 50,0 

3*4.7»> 

47 i*»S 

47 »5 

‘ >4.75 

1 6 *5,00 

i 



at dir, 90 

*0 43 45 

at dir. 95 
*0 S3 34 

by dir. 90 1 

1 ^ dir.95 


59 57 

II 0 8,5 

1* 46.0 

*» 45»5 

38*987* 

II 6 31 

S >9.5 

6 *3,00 

» »,7S 



>°v=oo 
■‘S;»= .04-440 

♦> ® ioa-7»o 
I624S 




9»‘440 

90-5*0 9-;Sf 



1 10**300 

* } 104*330 5 5 103*700 

!. 01*8*0 »‘»3»55 


01**00 

’ 91*31* 

9»'4»S 


*1 dir. 100 
11 1* 44 

19 *0 
15 *7 

^ at dir. 105 

j II l» H 1 
1 19 1035! 

1 *5 37 1 

i bydir. 100 
! » 43.0 

1 ‘ >‘.5 

1 bydir. 105 

jj*_ 93 .o_ 
6 *1,5 

]8l,s«> 

at dir. 90 
” 3 * 59.5 

at dir. 95 

*1 31 5 »»S 

! by dir, 90 

by dir.95 


3 * *5.5 

3 * MsS 

IX 43,0 

I* 4**5 

381,4*6 

44 41.5 , 

44 33 

6 11,50 

i 0 >'.*5 


at div. 100 i 
II 50 59 1 

1 at dir. 105 
1 '* 5 * 7 »S 

by dir. 100 

• bydir. 105 


57 35 

! 57 »7 ; 

1* 48. 

«i_ 4*.5 

3 * 4. '*5 

® 3 47 1 

1 0 1 5 « 

6 *4,00 

j‘6 14,15' 

1 

at dir. 90 
0 10 *8 

at dir. 95 
e to *0,5 

by dir. 90 

] by div. 95 


t6 51 

16 59 

13 bfO 

1 13 5.5 

j 39 >,l *4 

»3 34 

*3 *6 

0 33, CO 

1 0 3 >. 7 S 




at dir. no 

at dir. 115 

by dir. 1 10 

by dir.it5 

9 47 14 

9 47 4« 



54 10 

53 4» 

t* 49.0 

T* 51,0 

10 0 3 

10 0 31 

6 *49« 

6 2C.C 


Digitized by Google 






























48““ Series continued. — 2-inch Lead balls, with single copper wire; diameter = *0178 inch, clvii 



Digitized by Coogle 








































































clvili 


49“’ Series. — 2-inch Zinc balls, with single copper wire ; diaiueter = '0178 inch 


184 ‘ 2 . 

No. 

PoidtiOD 
of thr 

Kztromc 

Divisions 

oUMirvcd. 

IM 

2 fwl Mv*n. 

3 rd Mean. 


3 N 

N 

for Mran 
KcfEting 
Point. 

Point. 

h m » 

h m • 

m • 

m a 

Keh. iS 
T ~ 4 J' 6 o 

B*ai 9 ' 6 j 4 

T ter 44*05 • 
B a 2 ^* 66 o 

i 8 c 8 

Po«. 

96-34 

132*00 

98*30 

130*12 

114*170 

115*150 

114*210 

1 14-660 
1 14-680 

1 14-670 

at div. 110 
9 48 15 

54 

58 36 

at div. 1 15 
9 4 * 43.5 
S 3 5«.5 
59 7,5 

by div. xio 
10 21,0 

by div. 115 
>0 24,0 

• 

3 11,90 > 

5 > 0.5 

5 12,0 

1S09 

Xeg. 

130-12 

84-52 

127-50 

86-12 

107-320 

106-010 

I06-8IO 

106-665 

106-410 

106-537 

at die. 105 
10 431 

9 29 
<4 54>5 

at div, 1 10 
10 4 9 

9 54 
14 30 

Iiy dir. 105 
10 23,5 

by div. 1 10 
10 21,0 

311,366 

5 >>,75 

5 > 0 . 5 ° 

iSio 

I’oa. 

86-12 

139-90 

88-70 

137-40 

113*010 

114*300 

113*050 

113-655 

113-675 

113-665 

at div. 1 10 
10 19 52 

'-5 3. 
30 > 5.5 

at div. 1 1 5 
10 20 to, 5 
25 12 

30 36 

by dir. no 

to _J3,5 
5 >>, 7 S 

by div. 1 1 5 

>0 45,5 

3 >*,483 

5 > 4,75 

1811 

Neg. 

137-40 
75 ' 54 
> 34 - 3 » 
77 ' 4 * 

106-470 

104- 930 

105- 9CO 

105*700 

105*415 

> 0 S’SS 7 

at div. 105 
10 35 46,5 
40 56 

46 14 

at div. no 
10 35 ;o 
41 13 

45 56 

by div. 105 

>0 17,5 

by div. 1 to 
to 26,0 

313,666 

5 > 3.75 

5 > 3,00 

1812 

Pos. 

77 - 4 * 

145- 10 
81-30 

146- 10 

112*790 
1 14*700 
113*700 

" 3 * 7+5 
1 14*200 

113-972 

at div. 1 10 

10 51 24 

57 «o 

11 2 8,5 

at div. 115 
to SI 38,5 
56 54.5 

II 2 25 

by di» . 1 to 
to 44,5 

by div.115 
>0 46, 5 

343,04s 

5 42.25 

5 43,25 

1S13 

Neg. 

146-10 

69-48 

143-70 

74-48 

107-790 

106-590 

109-090 

107*190 

107*840 

107*515 

at div. 105 

>> 7 57 

13 10 
iS 53 

at div. no 
«' 7 43.5 

>3 44 
18 38 

bv dir. 105 
to 56,0 

by div, 1 10 
>0 54,5 

347, *43 

5 28,00 

5 47,25 

1814 

Poe. 

74 ' 4 * 

157-88 

80-64 

154-18 

1 16*180 
1 19*260 
117*410 

117*720 

118*335 

118-027 

at div. 115 
11 24 10 

i 9 5»,5 
35 6 

at div. 120 
n 24 22 
29 39 
35 20 

by div. 115 
to 56,0 

by div. 12c 
10 s8»o 

348,605 

5 4S.0 

5 J9.0 

1815 

Neg. 

154-1S 

69-50 

14S-90 

75-02 

111-840 

109-200 

111-960 

110-520 
1 10-580 

110*550 

at div. no 
11 40 50,5 

46 22 
51 58 

at dir. 115 
II 40 38 

46 35.5 
S> 43.5 

by div. I to 
>> 7,5 

by div. 115 
>> 5.5 

333,640 

5 33.75 

5 34,75 

M*rch I 
T b 3 46'So 
B» 39‘140 

Continued. 

1816 

Poa. 

93-88 

140-60 

97-40 

138-30 

1 17*240 
119*000 
1 17*850 

1 ig-120 
118-425 

1 18-272 

at div. 115 
10 6 56 

>* 53 
>7 46.S 

at dir. 120 
to 7 19 

12 29 

18 12,5 

by div. 115 
>0 50.5 

by div. 120 

>o 53.5 

326,232 

5 »S,»S 

5 * 6.75 

1817 

Nog. 

138-30 

84-00 

135-32 

87-80 

111-150 

109-660 

111-560 

110*405 

jiO’6io 

110*507 

at div. 1 10 
10 23 38 
*9 ».5 

34 36 

at div, 115 
10 23 19 

49 *3 
34 >4 

by dir, 1 10 

to 58,0 
5 » 9 ,o 

by div. 115 
>0 55,0 

328,848 

5 47,5 

1818 

Poa. 

87-80 

149-26 

9*’ 34 
146-CO 

1 18- 530 
120-sco 

119- I70 

119-665 

119-985 

119-825 

at div. 1 15 
10 39 50 

45 5 > 
5 ° 4 > 

at div. 120 
>0 40 7,5 

45 34,5 
5 « > 

by dir. 1 15 
>0 51,0 

by dir. 120 

>0 53.5 

346,706 

5 45,50 

5 46,75 

1819 

Neg. 

146-00 

79-68 

142-00 

84-18 

112- 840 
1 10-840 

113- 090 

111-840 
1 11-965 

1 11*902 

at div. 116 

10 56 39 

11 1 56 
7 3 * 

lit div. 115 
to 56 23,5 
11 213 

7 20 

by div. 1 10 
>0 59,0 

by dir. 115 
10 56,5 

349.045 

5 » 9 . 5 » 

5 48,25 


49"' Series coutinued. — 2-inch Zinc balls, with single copper wire; diameter =‘0178 inch. clix 


1842 . 

No. 

PmHIoq 
i>f tb« 

Kxtr«m« 

oUMnrwiS. 

Iht Mean. 

2 nil Mean. 

3 rd Mean, 
or Kc^Un^ 
Point. 

Obeerved Tlmea. 

3 N 

N 

for Mean 
Keatlnx 
Point. 

h ms 

h m s 

m s 

m • 

Cootioaed. 

T- 47-30 
U — 19-498 

1810 

Po*. 

84-18 

154-86 

8948 

150-71 

119-510 

122*170 

120*100 

110-845 

11115s 

120*990 

at div. 110 
11 13 3 i 5 

18 37 

»3 59 

at dir. 125 
11 13 18, 5 

18 11 
14 16 

hy div. 120 

•0 55.5 

by dir. 115 
>0 57.5 

» 

3*7,94* 

5 * 7,75 

5 **, 7 S 

1811 

Nag. 

150-71 

77-10 

145-90 

81-00 

113-960 

111-550 

113-950 

111-755 

1 11-750 

111-751 

a( dir. i lo 
11 *9 4».5 
34 55 
40 40,5 

at dir. 115 
It 19 18 
35 10 

40 14 

by dir. 1 10 
10 58,0 

by dir. 115 
10 56,0 

318,450 

5 * 9,0 

5 **,o 

Mu-eh 1 
T-4697 
1} — 19'76 o 

T- 46’95 

B~i9'68o 

iSii 

Pua. 

srs® 

135-60 

9 S' 3 * 

133-90 

1 14*480 
115*490 
1 14*640 

114- 985 

115- 065 

115-015 

at dir, 115 

9 47 5 '.5 
51 58 

5 * 4,5 

at dir, 110 
9 48 15 

5 * 33.5 
58 30 

bjdir, 115 
10 13.0 

by dir. 120 
10 13,0 

306,505 

5 *,5 

5 7,5 

1813 

N’cg. 

133-90 

81-00 

131-30 

84-18 

107-950 

106- 650 

107- 740 

107*300 

107*195 

107*247 

at dir, 105 
10 3 15 

8 14 

13 39 

at dir. 110 
10 3 6 

8 34 

13 18 

by dir. 105 
10 i4»o 

by dir. 1 to 
10 I 2 yO 

306,551 

5 7,0 

5 6,0 

1814 

Po«. 

84-18 

143-74 

86-8o 

140-08 

113-960 

115-170 

113-440 

114-615 

>• 4-355 

114-485 

at dir. i lo 
10 i8 27 

»4 3,5 

18 38,5 

at dir. 115 
10 18 43,5 

*3 46,5 
18 56,5 

by div. 1 to 
10 11,; 

by dir. 115 
10 T3.0 

306,4*3 

5 5,75 

5 6,50 

1815 

Neg. 

140-08 

74'46 

137-64 

77 ‘ 3 » 

107-170 

106- 050 

107- 480 

106*660 

106*765 

. 

106*712 

at dir. 105 
10 34 9,5 

39 5 

44 

at div. 110 
•0 33 55 
39 * 0,5 
44 6 

by dir. 105 
10 l »,5 

by dir. no 
to ITyO 

305,993 

5 6 , *5 

5 5,50 

1816 

P08. 

77-3* 

149-50 

80-70 

146-40 

115*410 
1 15*100 
113-550 

114-155 

114-315 

114*290 

at dir. 1 to 
10 49 IS 
54 43,5 
59 25 

at div. 115 
10 49 18,5 
54 * 9.5 
59 39,5 

by dir. i to 
10 1O9O 

by div. 115 
to 1 1,0 

305,4*9 

5 5,0 

5 5,5 

1817 

Neg. 

146-40 

69-00 

141-70 

71-40 

107-700 

105-850 

107-550 

106-775 

106-700 

106-737 

at dir. 105 
11 4 50.5 

9 47.5 
•5 >,5 

at div. 1 10 
II 4 38 

10 I 

14 48 

by dir. 105 
10 11,0 

by dir, 1 to 
10 tOyO 

305,316 

5 5,5 

5 5.0 



During^ 

thn whole 

of this 
n)6t with 

morning 1 the wind waa 
morv Mlcofdaoi experi 

1 

very boiateroiu. 
roentt. 

yet 1 have 

arldom 


50 "' Series. — 2 -inch Ivory balls, with single copper wire; diameter = ’OITS inch. 

March 3 
T= 49 ' 6 o 
B — 19-910 

Continaed. 

1818 

Poa. 

96-90 

107-10 

9S-11 

106-18 

102*050 

102*660 

102*200 

102*355 

102*430 

102*392 

at dir. 101 
9 48 iS 
5 « * 5,5 
54 13 

at dir. 104 

9 4 * 41,5 
51 1 

54 4 * 

by dir. 101 

s 55.0 

by dir. 104 
6 0,5 

178,039 

» 57,50 

3 0,15 

1819 

Meg. 

106-18 

94’46 

105*10 

9 S 7 * 

100*370 

99-780 

100*410 

100*075 

100*095 

100-085 

at dir. 100 

9 57 »» 

10 0 19,5 

3 * 0,5 

at dir, 101 

9 57 *,5 

10 0 41 
1 56 

by div. 100 
5 5*. 5 

by dir. 101 
5 53,5 

179, >44 

» 59, *5 

» 56,75 
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clx 50**’ Series continued. — 2-inch Ivory balls, with single copper wire; diameter = "OITS inch 


1842 . 

No. 

Po«IUoa 
of the 

Extrema 
DitisiufM 
oboe nr ed. 

J«t Moan. 

2 nd Mean. 

3 rd Mean 

Ob»errcd Time*. 

3 N 

N 

for Mean 
RestU^ 
Point. 

Pgint. 

h ra • 

h m a 

m • 

m a 

Contiaued. 

T=50-C3 

1S30 

80s. 

957* 

jo 8-72 

97-21 

107-60 

102*220 

102*970 

102*410 

101- 595 

102- 690 

102*642 

ttt div. 102 
10 6 19,5 

9 » 9»5 
11 14 

St div. IC4 
to 6 37 

9 9 

12 36 

bj- div. 101 

5 54.5 

» 57,»5 

by dir. 104 

5 < 9.0 
» 59,50 

i 

• 77 , 97 * 

1831 

Nog. 

107-60 

93-88 

106-30 

95-18 

100*740 

100*090 

100*790 

100*41$ 

100*440 

100*427 

St die. ICO 

10 15 18 
18 10 
11 16 

St div. loi 
10 15 11,5 

18 38,5 

5.5 

by div. 100 
1 59,0 

by div. 101 

_. 5 _. 5 +’ 2 _ 

» 57,0 

•78,573 

.831 

Poi. 

95- 18 
109-76 

96- 98 
108-50 

102*520 

103*370 

102*740 

102- 945 

103- 055 

103*000 

It dir. 101 
10 14 19 

*7 33 
30 11 

St div. 104 
to 14 35 
17 15 
30 31 

br div. 101 
5 53.0 

» 56.5 

by div. 104 
< 57.0 

» 58.5 

•77,500 

1833 

Neg. 

108-50 

93-70 

107-00 

95-10 

101*100 

100*350 

101*100 

100*72$ 

100*725 

100*725 

at div. 100 
10 33 19,5 

36 17 

39 »9 

St div. 101 
10 33 14 
36 34,5 
39 9,5 

bj div. too 

5 59,5 

» 59,75 

by div. 102 
5 5 S.S 

» 57,75 

179,025 

1834 

Pos. 

95-20 
1 10-48 
9700 
109-00 

101-840 

103-740 

103-000 

103*290 

103*370 

103-330 

at div. 102 
10 42 16 

45 36 
48 10,5 

St div. 104 
to 41 31 
45 * 8,5 

48 29,5 

bj- div. 101 

i ? 4.5 
i 57,*5 

by div. 104 
5 58.5 

» 59,15 

•78,580 

1835 

Neg. 

109-00 

93-90 

107-30 

9556 

101*450 

100*600 

101*430 

101*025 

IOX-OI5 

101-010 

St div. ICO 
10 51 35 

54 >9 
57 3 * 

It div. 101 
10 51 19,5 

54 36 
57 tS 

b_v div. too 
6 3,0 

'“3 

by div, 102 
» 59,»5 

•*o, 3 S 3 

March 4 
T- 51-51 

U-* 9 ’ 5*4 

T-si -50 
8 = 19-514 

1836 

Pos. 

96- 30 
107-60 

97- 30 
106-70 

101*950 

102*450 

I02*CC0 

102*200 

102*225 

102*212 

St div. 101 

9 45 * 6.5 
48 18,5 

51 1 

St div. 104 
9 45 46 
47 56,5 

5 > *5 

by div. 101 

. 5 _ 35 , 5 .. 
» 47,75 

by div. 104 

- 5 -_J 5 b£_ 
» 49,50 

•67,935 

1837 

Neg. 

106-70 

93- 90 
105-48 

94- 80 

100*300 

99*690 

100*140 

99-99J 

99 ’ 9 'S 

99955 

St div. 98 

9 54 > 3.5 
56 16 
59 50.5 

at div, too 
9 53 57 
56 45 
59 30 

by div. 98 

S 37.0 

“♦s;r 

by div. too 

5 33,0 
» 4 *. 5 

• 66,545 

1838 

Pos. 

94-80 

108-48 

9584 

107-34 

101-640 

101-160 

101-590 

101*900 

101*875 

101-887 

at div. 100 
10 2 Q 

5 *8 

7 4 » 

at div. 102 
10 2 25 

5 " 
8 1 

by div. 100 
5 33,0 

» 46,5 

by div. 101 

5 36,0 
1 48,0 

•67,9^5 

1839 

Neg. 

107-34 

91-60 

105-94 

93 -S» 

99-970 

99170 

99-730 

99*620 

99*500 

99-560 

at div. 98 
10 It 3 
13 36 
16 39 

lit div, too 
10 to 48 
13 41 

i6 It 

by div. 98 

5 36.0 

1 48,0 

by div. 100 

» 46, 5 

166,830 

1840 

Pos. 

93 ' 5 * 

108-81 

94"6 

107-56 

101*170 

101*790 

101*160 

101-480 

10 1-475 

101-477 

at dir. 10c 
10 19 6,5 

11 17 

14 41 

at div. 102 
10 19 21 

22 1 

24 58 

by div. ICO 

* 47,»5 

by div. 101 

5 37,0 

i 48,50 

168,173 

1841 

Neg. 

107-56 

91-68 

106-01 

91-70 

99-610 

98- 850 

99- 360 

99‘»35 

99-105 

99-170 

St div. 98 
10 27 53 

30 14 
33 »9 

at dir, too 

>0 *7 39,5 
30 39 
33 ii ,5 

by div. 98 
5 3^,0 

by div. 100 
5 __ 33 .?_ 

» 46,5 

> 67,^*3 


50“‘ Series continued. — 2-iach hiory ballfl, Tirilh singU copper wire ; diameter ■=. *0178 inch, clxi 




PoolUon 

KitrMM 



Snt Mnut, 

ObwrTVd TbnM, 


IN 

s 

1«42. 

No. 

of the 
Mmmi 

DtrUtMM 

wbMrtH. 

in Atesn. 

1 

1 







r<uUit. 

b m R 

h n • 

m a 

m a 

Heniax 

MbtcIi 5 



94*00 




ai dir. too 

at dir. 

101 

by dir. too 

by dir. 101 

. 

T-50-IS 

■S4S 

POB. 

109-30 

ici*3jo 

101*000 

101*977 

10 11 10 

to 11 

16 






95*40 

101*560 

101-955 

14 30 

*4 

16 

5 4I9O 

_5 4».o 

■ '0,994 




107-71 



*6 51 

*7 

8 

» 50.5 

1 51,0 





107-71 




St dir. 98 

at dir. 

too 


by dir. ICO 



■S41 

Neg. 

90*90 

99*150 

99*130 

99*115 

10 30 7 

to 19 

53 

5. j‘-5 





107*40 

99-150 

99*100 

3* 4* 

3* 

53 

5 36,0 

168,098 




91-10 



35 43*5 

35 

19 

S 48,15 

1 4>,OD 





91*10 

too* 500 

100*815 


•1 dir. 100 

at dir. 

101 

by dir. 100 

by dir. 101 



1844 

Pov 

109*90 

101*150 

■00*765 

10 38 17 

10 38 

3* 






91*40 

100*160 

100*705 

41 *5 

4* 

1* 

5 38,0 

5 40.0 

169,381 




108-11 




44 5 

44 

18 

0^ 

-r 

t« 

a 50.0 





108-ia 




St dir. 98 

at dir. 

100 

by dir. 98 

by dir. 100 


i 

1*45 

X... 

*9-40 

97*760 

98-160 

98*171 

10 47 1 

10 46 

50,5 



1 


106- 11 

98*410 

98*085 

49 4* 

50 


5 3«.o 

5 33.5 

167,893 




90*70 



SI 38 

5 * 

14 

1 48,00 

. ...75 





90*70 




St dir. 98 

at dir. 

too 

by dir.98 

by dir. too 



1846 

Pm. 

io8’6i 

100*310 

99-990 

99*951 

10 55 18 

10 55 

30 








99-510 

99'9*5 

5 * 5 J 

58 

19 

5 37.5 

5 40,0 

169,970 




107*00 



” 0 55,5 

II 1 

to 

* 4«.75 

1 50,00 





107*00 




at dir. 96 

at dir. 

9 * 

by dir. 96 

by dir. 98 



1847 

Xey. 

.*•48 

97*010 

97 * 4*5 

97-31* 

11 4 10,5 

I* 1 

58.5 




T- 50-11 


105-34 

97-450 

97*110 

6 41 

6 

55 

5 1*^.0 

5 3 S .5 

168,005 




89-51 



9 47.5 

9 

34 

* 48,50 

1 47,75 



1*48 


1 Tlivse 

two «s 

[wrinmtU 

sri* trans 

to pOgS 

clsir, tli« re« 

am is 




1*49 


j lUteii 

in tiw 

note in 

page 77 . 







51“ Series. 

— 2J-incli iearf balls, 

Tv-itli tivgU copper wire; diameter = -0219 inch. 


Mtrch 11 



88-30 




Ht dir. 105 

at dir. 

ito 

brdir.105 

by dir. 1 10 


T -4607 

1850 

Pm. 

115-36 


106-980 

106*900 

9 S8 13 

9 58 

43 




Bb 30*040 


88-90 

106*510 

106*810 

10 4 10,5 

10 3 

50 

1 1 19.0 

It 3©,5 

344,78s 




114-11 



9 4* 

10 

13*5 

5 44.50 

5 45**5 





114*11 


96-505 


at dir. 95 

at dir. 

too 

bydiT. 95 

by dir. 100 



1*51 

Ney. 

69-80 

q6'o<o 


to 15 50 

10 15 

>9*5 



341,611 





96-450 

96*150 

11 It 

11 

4**5 

*i *5.5 

«» 14.5 




70-60 



*7 iSiS 

16 

54 

5 41.75 

5 4*1*5 





70-60 

105 060 



at dir. 105 

at dir. 

110 

by dir. 105 

bydir.no 



i*S> 

POB. 

>39*5» 

105*760 

105*410 

105-195 

to 33 0,5 

10 33 

16,5 







104*600 

105*180 

38 4K 

3« 

3» 

I* 3».5 


345.779 




137-10 



44 3* 

44 

49 

5 45.7$ 

5 4*..S 





137-10 


94-850 


at dir. 90 

at dir. 

95 

by dir. 5^ 

by di.-9S 



■*53 

N«S- 

53-80 

94*100 

94-76. 

10 50 35 

to 50 

*1.5 




Coalinoed. 

134-60 

95150 

94-<75 

55 54 

56 

7*5 

It 30,0 

** *9*5 

344,7*. 



55*70 



II * 5 

II 1 

5’ 

5 45*00 

5 44*75 
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Marcb ii 
T-48 i8 
B- 30088 




40*7» 

it64 Pm. 

44>S 

158*00 

158*00 

_ , 1165 N.g. *‘‘*® 

T~4«'45 ’ * 154-10 

Ua» 30*096 19*80 


am Mr«n, 

Ot>Mrv»d 

Pvinl. 

h . . 

104*481 

kt dir. too 
" 7 3*, 5 

■3 37 

19 0 


by dir. 105 
1 1 19,0 

• 

344,474 

~S~44,'50 




Mtlir. 90 Udir.,5 hjilil. 90 

94- oSo 94-515 ■' *5 • 

95- 070 5° » j“ ->5 ■■ i»-5 

3^ 40»5 3® 5 46.»S 


kt dir. 100 Bt dir. 105 by dir, too 

. 05-400 ‘°+‘« . 04-677 " '*’* " *■’* 

105-960 49 '» 49 9 "_3‘.5_ 

S3 49 S3 S*.S 5 4S.15 


B( dir. 90 kt dir. 95 by dir. 90 bydiv.95 
94*380 " 5’ 57,5 '* 59 49,5 

o 5 31 o 5 40.5 1 1 4 0,0 II 39 ,5 349,7*1 

ti 37,5 1 11 19 5 50,00 5 49,75 


104*370 kt dir. 100 kt dir. 105 bydir. icc 

.04-6.0 1 .04-575 I ♦* 

.^-9.0 * 3' 7 ”_34.o 

I >3 '3 S> S 47.0 


kt dir. 90 

, 5.411 ■» 55 

3* ^ 


kt dir. 100 Bt dir. 105 bydir. too bydir, 105 

.01-477 S’ ■» 37 9 

4* 57 4a 40 i*_3S,o It 36,0 347,748 

4* *7 4* 45 5 47,5 5 4*,o 


Bt dir. 90 ktdir.95 bydiv. 90 
«o 54 30,5 'o 54 «6,5 
11 o 35 II o 17,5 n >9,0 

5 59,5 5 45 5 44,S0 1 


loi'ito kt dir. 100 at dir. 105 bydir.ioo bydir.to5 

101*960 ,01*510 ” ** 37 II II 49 

.0.-010 ■°‘' 4 *S .7 30 .7 >s 11 3'-5 >' _31.?_ 345.«15 

*3 ».S 13 »' 5 45.75 5 46.00 




101*140 

lOl'tOO 

101*940 101*477 

toi*t6e 

■ 01*700 * 3 




91*060 

90*850 9»‘455 

91*310 


ktdir. 90 ktdir. 95 by dir. 90 bydiv.95 
It 19 6,5 It 18 56,5 

3+ 49 34 59,5 »» 40,S »« 40,0 350,174 

40 47 40 36,5 $ 50,15 5 50,00 



at dir. 100 
11 46 35 



by div. 105 

J^I_ 4 J ,0 

5 51,50 


si dir. 90 

kt dir. 95 

by dir.90 

0 4 11, $ 

0 4 13 


10 8 

10 17 

»» 44,5 

i6 6 

*5 57 

5 5»,*S 



Digitized by Google 










































































51“ Series continued. — 2J-incIi Lead balls, with single copper wire; diameter = •t)219 inch, clxiii 


1842. 

Ko. 

PodUon 
Ilf lb* 
Mmw. 

KxtreoM 

Diflfioiu 

obwrreiL 

l«t Mmui. 

lot! Umb. 

3r<d MeM, 
orR«9(lii3 
Point. 

Oboerred TlntM. 

3N 

M 

A<r Meu, 

h IB • 

li m a 

m • 

n ■ 

Revtinn 

PelBt. 

Afareh 13 
T -45-51 
B»39’9 &o 

1866 

!‘o>. 

99*i3 

133*88 

99*0 

ii6'ooo 

116*340 

115*130 

1 16*170 
"S'73S 

115*951 

at dtr. 115 
9 49 3» 
55 35 

at dir. lao 
9 5* 5 

55 * 

bjrdiv.115 
II 40,0 

by dir. i30 
II 43,0 

350,386 



130-46 



10 1 13 

11 1 4I 

5 50.0 

5 S*,S 


1867 


130*46 

8o'6o 

ii 8'93 

105*530 

104*760 

105*010 

105*145 

104*885 

105*015 

at div. 105 
10 7 10,5 

13 58 

at dir. no 
xo 6 48 
13 31 

dir. 105 
1 1 36,0 

by dir. no 
II 35.0 

347,999 




Si'ic 



18 46,5 

18 13 

5 48,0 

5 47,5 



tS68 

Po*. 

8i’)0 

«47'5« 

<3-30 

114*330 

114*880 

114*130 

114*605 

"4-555 

114-580 

at dir. no 
10 14 35. 
30 46 

at dir. 115 
10 34 41,5 
30 39 

bjr dir. 1 10 
1 1 40,0 

by dir. 115 

■■ 40.5 

350,339 




146*36 



36 5 

36 33 

5 50,00 

5 50, »5 



1869 

S * g . 

146*36 

65-40 

144*00 

104*830 

103*700 

104*365 

103*980 

104*113 

at div. 100 
10 43 37 
47 55 

at dir. 105 
*0 4a *3.5 
48 ; 

b; div. 100 
11 41,0 

by dir. 105 
11 40,5 

350,394 




64'5» 

■04 160 


54 * 

53 54 

5 50,50 

5 So,»5 



1870 

Po*. 

64-51 

163*30 

67-40 

113*410 

114*850 

113*830 

114*130 

114*340 

1 1413 5 

at diT. no 
*» 59 4$ 
»* 5 57 

at dir. 115 
10 59 56,5 
" 5 45 

br dir. no 
' 

II 45.0 

by dir. 115 
** 45,5 

35»,7>i 




160*36 



n 30 

n 43 

5 5»,SO 

5 5»,75 



1871 

Nffg. 

160*36 

49*70 

156-90 

104-910 

103*300 

104*890 

104* 140 
104095 

104*117 

at dir. too 
XI 17 46 
35 34 

at dir. 105 
11 17 36 

*3 14.5 

brdir. ico 
1 1 50,0 

by dir. 105 
1 1 49,0 

354.588 




53*88 



19 36 

39 35 

5 55,0 

5 54,5 



1873 

Po». 

51-ti 

I74'I0 

56-50 

113*490 

115*300 

113*410 

114*395 

"4-355 

"4375 

at dir. no 
** 35 *7 
41 x8 

at dir. 115 
" 35 >6,5 
41 18 

br dir. 1 10 
" 4«,5 

by dir. 115 
II 49,0 

354,469 




170*33 



47 5»5 

47 *5.5 

5 54,»S 

5 54,50 


t-49-;« 

>»n 


170*33 

38*80 

165^0 

104-560 

101*350 

103*950 

*03*455 

101*1(0 

103*303 

at dir. 160 
11 53 18,5 
59 iiS 

at dir. 105 
»* S3 9.5 
59 *0.5 

b/dir. 100 
*1 49.0 

by dir. 105 
II 48,5 

354,335 

8^30*050 



43*00 



0 5 7tS 

0 4 58 

5 54.50 

5 54, >5 


Marcb 14 
T •«49’8 o 
B s 30*384 

1S74 

Pos. 

60*51 

138*80 

61*30 

99-560 

100*550 

99*550 

100*055 

100*050 

100*053 

at dir. 100 
9 48 38 
54 *4.5 

at dir. 105 
9 4* S» 
54 »o 

by dir. 100 
n 31.0 

by dir. 10$ 

** 3«,5 

34S,50» 




136*80 



to 0 9 

10 0 33*5 

5 45.50 

5 45,75 



i»75 

N*g. 

136*80 

44'»0 

155-9* 

90*500 

89*090 

»9'79S 

89*640 

*9'717 

at dir. 85 
10 6 9 

13 31 

at dir. 90 
lo 5 57 

13 43 

by dir. 85 
II 30,5 

by dir. 90 
11 30,0 

345,0*4 




46*40 




»7 39i5 

*7 37 

5 4S.»5 

5 45,00 



IS76 

Poa. 

46-40 

151*00 

49*10 

98*700 

100*050 

98*650 

99*375 

99-350 

99-361 

at dir. 95 

*0 »3 7,S 

39 13 

at dir. ico 
10 33 18 

39 3 

by dir.95 
** 3>.5 

by dir. too 
n 33,0 

345,968 




148*30 



14 39 

34 SO 

5 45,75 

5 46,00 


CootiDutd. 

l«77 

N*8* 

141-10 

51-90 

144-10 

90*050 

88350 

89*600 

89*300 

•*■975 

19-087 

at dir. 85 
10 40 45,5 
46 15 

at dir. 90 
10 40 36 
46 >4,5 

bydir.85 
11 31,0 

by dir. 90 

34S,>96 



34*40 



5» '6,5 

5> 6,5 

5 45,50 

5 45, *5 



Digitized 




clxiv' 51“ Series continued. — 2^inch I^nd balls, with single copper wire ; diameter = ’OilO inch 


1842 . 

No. 

Poiltloo 

of tht> 

F.xtrrme 

OttMTTOd. 

.... L.. 

3 nl Mean. 

Observed Tiflira. 

3 N 

N 

for Mean 
Kestlnx 
Point. 



I’ulni. 

bras 

h m a 

m » 

m • 

Continued. 

T-.4991 
U = jo’jco 

1873 

Pos. 

34-40 

161-94 

159-72 

98- 170 

99- 630 
98-520 

98- 900 

99- 075 

98-9S7 

at div. 95 
10 57 51 

" 3 S 3 

9 *5 

at dir. ico 
'O 57 59,5 

It 3 44 

9 34 

by dir. 95 

" 34,0 
5 47,00 

by dir. 100 

Ji_ 34.5 
s 47,15 

V 

347 , '99 

1879 

Ne?- 

1 59-72 
19-70 
156-80 
22-10 

89-710 

88- 250 

89- 450 

88*980 

88*850 

88-915 

at dir. 85 
It 15 28 
*' 4 

27 6 

ttt dir. 90 
11 >5 20 

11 13,5 

*6 57,5 

by dir. 85 

II 38,0 
5 ^ 49,00 

by dir. 90 

" 37,5 
5 4S.7S 

348,804 

52 °^ Series. — 2 i-inch Lead balls, with single copper wire; diameter = -OITB inch. 

Marcb 7 

T-47-11 
U — 29-750 

■848 

Po». 

79-12 

• 47 'Ji 

81-40 

145-70 

113- 220 

114- 360 
113-550 

1 13-790 

'<3-955 

113-872 

at dir. 1 to 
9 45 ' 9.5 

54 S ', 5 
10 3 4 

at div. 115 
9 45 44.5 
54 * 5,5 
'0 3 50 

by dir. 110 

'7 44.5 
8 52,25 

by dir. 115 
'7 At.S 

s 51,75 

531,637 

1849 

Neg. 

145-70 

37'70 

143-32 

39-82 

91-700 

90- 510 

91- 570 

91-105 

91-040 

91*073 

at div. 90 
to 12 27,5 
2' 6,5 

30 5,5 

at div. 95 
10 12 11,5 

2' 23 
*9 49 

by dir. 90 

17 38,0 
8 49,00 

by dir. 95 
8 48,75 

528,946 



The night 

violent 

making 

avrvod a 

if anv es. 
' 

of >farch 
during th 
Hnv rxiM* 
tert/ tUght 
|»enmentii 

9 wa.1 
e whole 
nmroU i 
ttrtical 
had been 

tfry boia 
of the 
but 1 
motion, 
made. 

trroua, and lhi> 
Tollowing fore 
watcllr,! Ihn 
wbicb bowerer 
I could not 

wind continued 
noon. I bad 
tonion rod, 
would not 
diacorcr any 

exceodiiig 
no opportu 
and ocea 
biiveaffecto 1 
lattral dU 

ly bigb uid 
nity of 
siunally ob. 
ihe result., 
turbaiice. 


March 16 

T «» 5 a '67 
U = 30-350 

T- 53-05 
H- 30-332 

1880 

Ncg. 

128-00 

58-90 

126-80 

62-70 

93- 450 

92850 

94- 750 

93-150 

93-soo 

93-475 

at dir. 90 
'0 35 5 ' 

44 54 

55 '4 

at div. 95 
to 35 24 

45 *' 
54 45 

by dir, 90 
j 9 _ 25 ,o_ 

9 4', 5 

by dir. 95 
9 40,5 

580,805 

18S1 

Po*. 

62-70 

179-30 

69-12 

176-30 

111*000 

114*310 

131*710 

122- 605 

123- 460 

133*033 

at dir. 120 

" 4 34 

■ 4 22 
*3 34,5 

at dir. 125 
" 4 49.5 

'4 5,5 

*3 5*,5 

by dir. 120 
i 9 __o, 5 _ 

9 3 o ,»5 

by dir. 115 

>9 3*0 

9 3 ',oo 

570,705 

1882 

Neg. 

176-30 

32-50 

160-20 

38-80 

104*400 

96-350 

99-500 

100-375 

97-9*5 

99-150 

at dir. 95 

" 34 *,5 
43 »* 

53 16 

at dir. too 
" 33 54.5 

43 4 * 
S 3 ' 

by dir, 95 

_'9 7,5 

9 33 ,' 7 S 

by div. ICO 

'9 !i 5 _ 

9 33,15 

573,335 

iMarcb 17 
T- 53-03 
B = 30-180 

ContiimeJ. 



Before 1 
three 
prevent 

fnor4-<l ih 

rolloM-iag 
lha ball* 

e maaaea 

ex|M?ri 

from 

1 let 
ments, in 
atriking 

them rtuiiuin 
order to ahort 
againai the 

two minutes nt 
on the arc of 
aidea of the 

ibe end of 
vibialion, 
loraion box. 

each of the 
and thus 


1883 

Neg. 

104*00 

89*40 

105*80 

90*00 

96-700 

96-600 

96-900 

96-650 

96-750 

96-700 

at div. 96 

9 5 » '* 
10 0 54 

9 39 

at dir. 98 

9 50 30 
10 0 44 

8 49 

by dir. 96 

18 £1,0 
9 ' 0.5 

by dir. 98 

iS 19,0 
9 9 - 5 ~* 

5 50, « 50 

1884 

Po«. 

90-00 

153- 10 
96-90 

154- co 

121-550 

125-000 

125-450 

123-275 

125-225 

114*350 

at div. 120 
10 30 14 

30 33 

3* 34 

at dir. 125 
10 *0 43,5 
29 51 

39 5,5 

by dir. 120 
18 20.0 

by div. 125 
tS 33,0 

550,850 

9 *0,0 

9 ",o 


52'*^ Sehies continued. — 2J-iucli Lead balls, with single copper wire; diameter = 'OITS inch. clxv 


1842 . 

No. 

POOitlOD 
<1^ tlio 

Kxtromo 

invUloiM 

ohfi^n'od. 

McJU). 

lad Mc*n. 

3 rd Mean, 
or KeMUtg: 
Point. 

Obdcrroti Tbnes. 

2 N 

N 

for Mean 
U<nUn|{ 
PoUil. 

h m a 

h m ■ 


ID t 

Continued. 

T-sr»» 

15=30*166 

18S5 

Nag. 

154*00 

54*00 

149*40 

59*84 

104*000 

101*700 

104*610 

101*850 

103*160 

103*005 

a( dir. 100 

10 49 48,5 
58 56 

11 8 41,5 

at dir, 105 

10 49 30 

59 > 4.5 

11 8 11,5 

by dir. too 

18 54,0 
9 »7.oo 

by dir. 105 

■8 S».S 
9 

■ 

566.549 

Much iS 
T = S 3 *oo 
11 = 10*790 

T= 53*05 
'l-»i 9 * 7 Si 

1886 

Poa. 

99*00 

111*70 

99*00 

111*02 

105*350 

105*350 

105*510 

105*350 

105*430 

105*390 

a( dir. 105 

9 5 * 3 

10 7 21 
15 56 

Qt div. 106 

9 5* 30 

to 6 54 

16 13 

by dir. 105 
>7 53.0 

by div. 106 
>7 53.0 

536.500 

8 56.5 

8 56.5 

1887 

Ncg. 

111*01 

51*90 

109*34 

srs» 

81*960 

80*610 

81*430 

81*190 

81*015 

81*157 

a( dir. 80 
10 16 10 

34 55 
44 9 

at dir. 85 
to 15 41 
35 *5 
43 38 

by dir. 80 

17 59.0 
8 59.5 

by dir.85 
>7 57.0 

8 58.5 

539,169 

1888 

Poa. 

srsi 

154*11 

56*00 

148*70 

I 03‘$20 

105*060 

102*350 

104*440 

103*705 

104*072 

at dir. ico 

10 53 9 

11 1 41 

II 17 

at dir, 105 
10 53 16 
It 1 14 

>> 35.5 

by dir. 100 

iS 8.0 
9 4,00 

by div. 105 

iS 9.5 
9 4.75 

544,611 

.March 19 
T = 5 o*i 8 

B= 19*550 

T-so*is 
B = 19*5i6 

1S89 

Poa. 

1 16*70 
■3S-S8 
117*80 
138*48 

117*790 

118*340 

118*140 

118*065 

118*190 

118*177 

at dir. 118 
«o 5 7.5 

13 56 

»» 39 . 5 

at dir. 119 
to 5 13 
13 40 
11 56 

by div. 118 

17 3 »*o 
8 46.0 

by dir. 119 
>7 33.0 

8 46.5 

516,088 

1890 

Neg. 

138*48 

73*00 

135*40 

75*00 

105*740 

104*200 

105*200 

104*970 

104*700 

104*835 

at div. loo 
to 31 34 

40 33.5 
50 16,5 

at dir. 105 
10 V- 7.5 
41 0,5 

49 48 

by dir. ICO 

‘ 7 _ 4 ?.S_ 

8 5 «.*r 

by dir. 105 

>7 40.5 
8 50.15 

530,183 

1891 

Poa. 

75*00 

177*30 

79 * 84 

173-50 

116*150 

118*570 

116*670 

117*360 

117*610 

117*490 

at div. 115 

10 59 1 

11 8 8,5 

16 43 

ut div. 130 
10 59 18 

>' 7 5>.5 

•7 1 

by div. 125 
17 4*2,0 

8 5 >.o 

by dir. 130 

>7 43.0 
8 5'.5 ’ 

53>.»49 

1891 

Nog. 

173-50 

3 r '6 

168*50 

44*90 

106*630 

104*130 

106*700 

105*380 

105*415 

105*397 

at div. 105 
1 1 16 1 

34 5 » 
43 44 

at dir. i to 
ti 15 49 

35 5 

43 30 

by div. 105 

17 42.0 
8 5 «.o 

by div. 1 10 

17 41.0 

8 50.5 

530,960 



During 

violrm 

(onion 

(be whole 
ly againal 
rod, ner 

of th« tim 
the house 
i?r before 

0 of these 
«l inter 
frttfic»sed 

4 experimenu 
Tala ; which 
during any ex 

the wind waa 
cauavd a tiigkl 
poriment. 

very 

dancing mo 

and blew 
tion in tlio 


March 10 
T = 4 $* 6 i 
8 = 19*316 

Contioued. 



Thn mu 
mominf; 
without 

•aea had 
(he poai(i 
dialurb 

renmined 
on of (be 
tog the 

on (htt po 
tontion 
masses. 

ailire aide aince 
rod waa taken 

(h« preceding' 
from iu sp^n 

exjwrimen 
(ditvoMs os 

(a. and tbia 
cUlalion 


1893 

Poa. 

177*16 

110*58 

117*51 

110*31 

1(8*910 
119*050 
1 18*910 

118*985 

118*985 

1 18*985 

at dir. 118 
9 46 16 

59 ** 
10 4 11 

at dir, i 19 
9 48 |6 

57 >7 
10 6 11 

by div. 1 iS 

17 4^,0 
8 53.0 

by div. 1 19 
iS 6,0 

9 3.0 

541,850 

1894 

Nog. 

110*31 

68*60 

117*30 

69*18 

94*460 

91*950 

93*190 

93*705 

93*120 

93*411 

at div, 90 
to 16 39,5 

i 4 49 

34 38 

at div. 95 
10 16 5,5 

15 IS 

34 >.5 

by div. 90 

■j ?i*i- 

8 59.»5 

by div.95 

17 56.0 
8 58,00 

538,397 


clxvi 52°'’ Series continued. — 2J-incb Lead balls, with single copper wire; diameter = 'OITS inch 


1842 . 

No. 

PodtUm 
of (ho 
Mmmo. 

Extrrnto 

IMvidonk 

observed. 

1 st Mean. 

2 nd Mean. 

3 rd Mean, 
or Resting 
Poijic. 

Obserrod Times. 

IN ' 

N 

for Mean 
Kestlnt 
Point. 

h m • 

h m s 

m a 

m • 

Continued. 

7-48-61 

U— 19-390 

1895 

Po.. 

15S-40 

18-11 

151-70 

31-80 

>>5-8)0 
> >7-630 
>15-660 

1 >6-710 
1 >6-645 

>>6-681 

at die. 115 
10 43 41,5 
53 0.5 

>1 ) 53 

at die. >10 
>0 44 0,5 

s» 41 

11 1 >3,5 

by die. > >5 

>8 >1,5 
9 5.75 

by dir. xoo 
18 13,0 

9 *.50 

• 

546,001 

1896 

Nog. 

69-18 
161-34 
71-91 
1 58-40 

93-160 

90- 410 

91- 150 

91-835 

91-330 

91-581 

at div. 90 
II II 21 
20 9,5 

29 16 

at div. 95 
1 1 1 1 8 

10 13 
19 1 

by dir. 90 
>7 SS »0 

by die. 95 
>7 54.0 

537,341 

* 57,5 

8 57.0 

Mirch 
T- 46 «J 
B — 19-918 

T -46-87 
Bb 29*960 



Altbougb 
morning, 
•U(0 i)f 

the wind 
yet (eon 
eompleto 

hull br«n 
tnirf to 
repose 

e*r). high 
what took 
when I 

during liie 
place ensteiday 
commenced the 

night, and was 
morning) the 
experiments. 

very boia 
torsion rod 

teroua this 

was in a 


1897 

Po«. 

>13-80 
117-36 
1 14*00 
126*60 

120*580 

120*680 

120*300 

120*630 

120*490 

>10-560 

at die. 110 
9 49 44 
59 1* 
'o 7 55 

at dir. 121 
9 50 10 
58 51 
10 8 23 

by die. no 

>8 >1,0 
9 5.5 

by die. >11 
>8 >3,0 

“ 9 ~< 5 ;r 

546,060 

1898 

Neg. 

ii6-6o 

68-88 

115-40 

71-50 

97'740 

97- 140 

98- 450 

97-440 

97-795 

97-617 

at die. 95 
10 >7 51 

16 9 

35 *9.5 

at dir. joo 
10 17 22,5 

16 39 

34 5*. 5 

by dir. 95 

>7 37,5 

by die. >00 
17 36,0 

518,357 

8 48.75 

8 48,00 

1899 

Pos. 

71-50 
168-30 
7 5 •90 
165-00 

1 19*900 
122*100 
120*450 

121*000 

121*275 

>11-137 

at die. 110 
»o 44 «.S 
53 19 
" 1 59.5 

at die. >15 
10 44 40 
S 3 1 

>1 1 >8,5 

by dir. 120 

»7 37.0 
8 48,50 

by die. >15 

»7 38,5 
8 49.»5 

518,671 

1900 

Nog. 

>65.00 

31-go 

>58-50 

34 ‘ 7 * 

98-900 

95- 650 

96- 610 

97-*75 

96-130 

96*702 

at die. 95 
>> >1 16,5 

10 1 

59.5 

at die. ICO 
11 11 3,5 
10 >4,5 
18 46 

by die. 95 

17 43.0 

8 51,50' 

by dir. loo 

J 7 

8 51,15 

530.415 

March 22 
7=45-60 
B— 30-140 

7-45-65 
B = 30-100 

1901 

Po*. 

>>3-31 

>>8-38 

>> 3 ->i 

>>8-co 

>15-850 

>15-750 

>15-560 

>>5-800 

>>5-655 

>15-717 

at die. 115 

9 5 * 5 ' 
10 3 37 

>1 16 

at dir. >16 

9 53 5 * 
10 2 30 

12 28 

by die. 115 
>8 15,0 

by die. >>6 
1 8 30,0 

554 . 3*7 

9 '*.5 

9 * 5.0 

1902 

Neg. 

>>8-00 

68- 40 
> >7-60 

69- 40 

93*200 

93*000 

n'soo 

93-100 

93-150 

93 -> 7 S 

At dir. 90 
10 22 5 

30 7 

39 4 » 

at die. 95 

>0 11 3‘.5 
30 41 
39 7 

by div. 90 

'7 37.0 

8 48,50 

by die. 95 

*■ 55 ;i_ 

8 47.75 

518,014 

1903 

Po*. 

69-40 

>60-18 

71-60 

>56-)6 

>14-840 
t >6-440 
114-380 

>15-640 

>15-410 

>15-515 

at die. 115 
>0 48 33 

57 *7 
Tl 6 >4 

at dir. 120 
10 48 52 
57 8.5 

>1 6 34 

by die. 1 1 5 

'7 41.0 
8 50,5 

by die. 110 

>7 Jf.O_ 
8 s>,o" 

530,551 

1904 

Neg. 

156*16 

27*70 

149*00 

29*00 

91-930 

88- 350 

89- 000 

90-140 

88-675 

89-407 

at dir. 85 
>1 >5 3 > 

=3 57 
33 «« 

at dir. 90 
II 15 18 

24 1 1 

3 * 57 

by dir. 85 

17 4O4O 
8 50,0 

by div, 90 

JL 7 _ 39 .£_ 
8 49.5 

519,549 




Th^ nr»xt 
meottoo 

aorim. 
ed in tb« 

with the 
note in 

leory 
p«go *0. 

ball*, was made 

with Cho light 

toriion rod, 




53"' Series. — 2-incb Ivory balls, with bifilar rift lines; distance = -367 inch. clxvii 
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clxviii 53"* Series continued. — 2-incli Ivory balls, with bifilar silk lines; distance = *367 inch, 


1842 . 

No. 

Podtkm 
of the 

Extreme 

Divinom 

obterred. 

la Mmd. 

Iml Mom. 

3 rd Moan. 

Ohnerred Times. 

1 N 

N 

for Mean 
KcftUng 
Point. 

Point. 

h m s 

h m II 

m ■ 

m • 

CoDtuiuttd. 

T= 45 - 6 i 
li*» 30*150 

1916 

N'<*g. 

105-80 

85*56 

104-60 

86*90 

95*680 

95*oSo 

95*750 

95*380 

95*415 

95*397 

at dir. 94 
10 30 26 
33 SI 
36 52 

at (Ur. 96 
10 50 14 

33 34 
36 38 

hy dir. 94 
6 26,0 

by dir>96 
6 24,0 

• 

192,30s 

3 13.0 

3 is,o 

1917 

Pot. 

86*90 

109*16 

88 * 5 * 

107*90 

98*020 

98*840 

98*210 

9**435 

98*525 

98*480 

at dir. 98 
10 39 56 
43 1 S .5 

46 18 

al dir. 100 
10 40 7 

43 I 
46 3 °, 5 

br dir, 98 

6 22,0 
3 11,00 

by dir. 100 

* 3,5 
3 11,75 

191,180 

1918 

Nog. 

107*90 

83*90 

106*30 

85*60 

95*900 

95*100 

95*950 

95*500 

95 * 5»5 

95 * 5 '» 

at dir. 94 
10 49 43 j 5 
5 » 39.5 

56 8 

at dir. 96 
lo 49 33,5 
5 S 50 
55 56 

b_Tdir.94 

6 14*5 
3 IS, 25 

by di?.96 

6 22,5 
3 11,25 

191,494 

1919 

Pot. 

85*60 

110*74 

87*50 

109*32 

98*170 
99* 120 
98*410 

98*645 

98*765 

98*705 

at dir. 98 
to 59 10 

11 2 28 

5 30.5 

at dir, too 

10 59 20 

11 2 17,5 

5 4 S 

by dir. 9$ 

6 20,5 
3 10,'sr 

by dir. 100 

6 22,0 
3 11,00 

190,514 

1910 

Nog. 

109*32 

83*52 

107*70 

85*10 

96*420 

95*610 

96*400 

96*015 

96*005 

96*010 

at dir. 96 
11 8 48,5 

It 59 
'5 9.5 

at dir. 98 
II 8 39 

12 9 

•4 59 

by dir, 96 

6 21,0 
3 loir^ 

by dir. 98 

6 20,0 
3 10,0 

190,498 

1911 

Poi. 

8$'io 

111*91 

87*40 

1 10*80 

98-510 

99*660 

99*100 

99*085 

99*380 

99*232 

nl dir. 98 
II 18 17 

SI 37,5 
S 4 33 

at dir. 100 
11 18 26 

SI S 7 ,s 

S 4 43,5 

by dir. 98 

6 16. c 

~3 8,00 

by dir. 100 

6 _I 7.5 
3 S ,75 

188,462 

1912 

Neg. 

1 10*80 
84*12 
110*00 
87*08 

97*460 

97*060 

98*540 

97*260 

97*800 

97*530 

at dir. 96 
11 S 7 57 
30 54,5 
34 SI, 5 

at dir. 98 
It 27 48 
3. 4 

34 II 

by dir. 96 

6 S 4,5 

3 'S,S 5 

by div. 98 

6 13,0 
3 11,50 

191,677 

1923 

Pot. 

87*08 
1 15*02 
89*90 
114*58 

101*050 

102*460 

102*140 

101*755 

101*350 

101*051 

at dir. 102 
11 37 25 

40 34 
43 40 

a, dir. 104 
11 37 34 

40 24 

43 50 

by dir. 102 

6 

3 7,5 

by dir. 104 
6 16,0 

1*7,513 

1914 

Neg. 

114*58 

87*48 

113*32 

90*50 

101*030 

100*400 

101*910 

100*715 

101*155 

100*935 

nl dir. ico 
II 46 58,5 

SO s -5 
S 3 S 3 ,s 

at dir. to2 
It 46 49,5 
50 11 
53 *3 

by dir. 100 j by dir. 102 
6 25,0 1 6 23,5 

192,150 

3 «s,So( 3 11,75 

54"' Series. — 2|-inch Lead balls, with bifilar iron wire; distance = ’41.5 inch. 

Mveh 15 
T= 45 - 6 s 
Ba> 30*116 

ConlinuMl. 

1915 

Pot. 

94*80 
1 16*92 
95*20 

116*70 

105*860 

106*060 

105*950 

105*960 

106*005 

105*982 

at dir. 104 
10 ] 1 1 

*S hS 
18 12 

at dir, 106 
10 II 14,5 
14 49 
18 25 

by dir. 104 
7 10,0 

by dir. ic6 
7 »o,S 

si 5 ,s 4 * 

3 35,00 

3 35,*5 

1916 

Neg. 

116*70 

88*00 

116-14 

88*34 

ioi* 35 o 

102*070 

101*240 

101*110 

102*155 

102*182 

at dir. loi 
to 22 4 

ss 3 * 
»9 14,5 

at dir. 104 
lo SI 54,5 
25 48 
S 9 4,5 

by dir. 102 

7 10,5 
3 3S,ss 

by dir. 104 

^7 10,0 
~3 * 35,00 

*15,2*7 


54*^ Sekies continued. — 5|-incb Ltad bulU, with bifilar iron wire; distance = *415 inch. clxix 


1842. 

Ho. 

Podlion 

orU)« 

XOMM 

KxtnsM 

l>t*Muna 

olM«rv*d. 

)■! Mmd. |ie» 1 Mma. 

3rd Mran. 
«r Erftini 
rotnt. 

otximatl TlmM. 

IM 

N 

for Mmii 
P ouil. 

b m • 

b m • 

m • 

IP • 

Continued, 

1917 

Pm . 

88-J4 

113*40 

19*00 

113'oS 

105*870 

106*200 

106*040 

106*035 
>06' 110 

106*077 

It dir. 105 
10 31 49»5 

36 33.5 

40 0,5 

at dir. 110 
10 33 9 

36 13 

40 10,5 

by dir. 105 
7 li|0 

3 35.5® 

by dir. no 

7 n.S 
3 35.75 

*>5,554 

191S 

NVg. 

113*08 

8i‘lo 

i3X'6f 
82 'So 

>01*590 

101*390 

101*740 

102*490 

102*565 

101*527 

ftl dir. too 
10 43 51 
47 *0.5 
S> 4 

at dir. 105 
*0 43 34 
47 

5® 4«t5 

by dir. too 
7 >3.® 

by dir. 105 
7 11.5 

*>‘.374 

3 3‘.5» 

3 3‘,»5 

1919 

Pfl*. 

82 to 
119*76 
83*51 
129*30 

106*180 

106*640 

106*410 

106*460 

106*515 

106*492 

It dir. 105 
S4 30.5 
58 15 

11 1 41,5 

ai dir. 1 10 

*0 54 4 5 
5* 0.5 

*> * 57.5 

hjdi*. 105 
7 ll»0 

3 |6,c<> 

by dir. no 
7 

3 3‘,»5 

216,075 

1930 

Nog. 

119-30 

76- 70 
iiS*72 

77- 40 

103*000 

101*710 

103*060 

loi-Jss 

102*885 

101*870 

«l dir. 100 
** 5 3».5 

« 54 

11 46 

at dir. 105 
** 5 *9.5 

9 7,5 

'» 3*.5 

by dir. too 

7 13.5 

3 3‘,75 

by div. 105 

7 13,0 

3 36,50' 

216.60? 


I9}t 

Pm. 

77*40 

*35-7* 

78-30 
135- 10 

106*560 

107*010 

106*700 

106*785 

106-855 

106*820 

■t dir. 105 
II j6 12,5 

*9 57 
»3 »S 

al dir. no 
11 16 24 

*9 45.5 
*3 37 

by dir, 105 

7 >*.5 
3 36,15 

by dir. no 
7 13.0 

3 3^,50 

■ 

1931 

Neg. 

135*10 

71*70 

*34-40 

72*76 

103-400 

103*050 

103*580 

103*115 

103*315 

103*170 

■l dir. 100 
II 27 >4 

30 37 
34 

at dir. 105 
11 17 3 

30 48 
34 ■‘>5 

by dir, too 

7 »4i® 

3 37.00 

by dir. 105 

_7 *3.5 
3 3‘,75 

216,837 

•9S3 

Poi. 

7»-76 

>41*08 

74*20 

140*00 

106*910 

107*640 

107*100 

107*180 

107*370 

107*325 

•t dir. 105 

” 37 54.5 

4> 40,5 
45 8 

at dir. 1 10 

" 3» 4,5 

41 30 

45 ■»,5 

by dir. 105 

7_'3.5 
3 3^75 

by dir. 1 10 

7 >4.0 
3 37.00 

116,866 

T-46 'jo 
Um 30*050 

‘954 

Nsg. 

140'co 

67*80 

138*86 

69*10 

103*900 

103*330 

103*980 

103*615 

I0J-6SS 

103*635 

It dir. ICO 
11 48 58 

51 21 
56 11 

al dir. 105 
11 48 48,5 
5» 30,5 
56 1 

by div. too 
3 37.00 

by dir. 105 

7 *>»S 
3 36,75 

116,819 

*935 

Pm. 

69*10 

i4S'a8 

70*60 

>44*12 

107*190 

107*940 

>07*360 

■07-565 

107*650 

107*607 

it dir. 105 
* * 59 39 

0 3 IS 

<’ S‘,S 

at dir. no 
II 59 48 
0 3 *5.5 

7 » 

by div. 105 
7 *3.5 

by dir. no 
7 >4.0 

216,610 

3 3‘,75 

3 37,00 

1936 

Ne*. 

144-11 

64-10 

141-88 

65*10 

104*160 

103*540 

104*040 

103*850 

103-790 

103*810 

*t dir. 100 

0 10 41 
>4 5fS 
18 56 

at dir. 105 
0 10 33 
•4 >4.5 
*7 47 

by dir. 100 

7 14,0 
3 17,0 

by dir. 105 

7 14.0 

1 37,0 

117,000 

*937 

Pm. 

65*20 

149*30 

66-90 

148*01 

107*150 

io8*ico 

107*460 

107-675 

107-780 

107*717 

»t dir, 105 
0 21 21,5 
»5 8 

18 36 

at dir. 1 10 
0 It 31 
»4 59 

44.5 

by dir, 105 

2-^x1, 
3 3‘.75 

bydir.no 

7_ .*3.5 . 
3 3‘,7S 

116,750 

Miuttb 26 
T-4767 
Bbi 9‘636 
Cootiowvd. 

1938 

Poi. 

9>’J4 

111*70 

91*88 

>11*18 

107*120 

107-290 

107*080 

107*105 

107*185 

107*195 

Hi dir. 105 

9 57 3*»5 
10 1 33 

4 47 

ut dir. no 
9 58 1 

10 9,5 

5 ...5 

by dir. 105 

_7__«.5 
3 34,»5 

bydiT. no 

_7_5.S 
3 34,75 

>'4.4‘9 


Royal Astuon, Hoc. Vol. XiV. 
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clxx 54"' Series contimied. — 2i-inc1i Lend balls, with bifilar iron wire ; distance = '415 inch 


1842 . 

No. 

Position 
of thu 

Kxtreme 

otwrred. 

lit Mexn. 

ind Moan. 

■tnl Mean, 
orKvMluc 
Point. 

Obsenred Times. 

IN 

N 

for Mean 
KnUiif 
Point. 

b m s 

h m a 

IQ S 

m s 

Continued. 

t 

T— 48"05 
13 a29'6lO 

«939 


lariS 

85-60 

120-71 

«S '98 

103-440 

103-160 

103-350 

103*300 

103*255 

103-177 

nl dir. ICO 
10 8 48 

>' 57 

16 56,5 

at dir. 105 
10 8 18,5 

11 16 

>5 36,5 

by dir. IOC 

_7 *•-' 

3' 34.»5 

by dir. 105 

7 8,0 

3 3+.00 

• 

ii4,c86 

1940 

i’oi. 

8598 

117-60 

86*70 

iS7*co 

106- 790 

107- 150 
ic6-8$o 

106*970 

107*000 

106-985 

at div. 105 
10 19 16 

3.5 

16 14.5 

at dir. i lo 
10 19 32,5 

22 47 
26 41,5 

by dir. 105 
3 3+-»5 

by dir. 1 lO 

-L„ 9 .o_ 
3 '3+, 50 

2>+.349 

1941 

Xeg. 

117-00 

79 ' 7 i 

116-38 

80-31 

jo3*$6o 

1^3*050 

103*350 

103*205 

103*200 

103*102 

HI div. 100 
10 30 18 

33 34 
37 27 

nl dir. 105 
>0 30 3,5 

33 4*.5 
37 >2 

by div. 100 

7 . 9.9 
3 3 +' 5 ° 

by div. 105 

7 8,5 

3 >+.*5 

2 <+.340 

1941 

i’os. 

80- 31 

> 33 ' 3 * 

8 1 - 00 
131-90 

106- 850 

107- 190 
106-950 

107*010 

107*070 

107*045 

nt itiv. 105 
10 40 49 
4 + 3 + 
+7 57 

at dir. 1 10 
10 41 1 

44 20,5 

48 10,5 

by div. 105 

L_ 

3 3 +.»> 

by dir. 1 10 

7 ^ *'S 
3 34,25 

114, 102 

> 9+3 

Neg. 

131-90 
74- 11 
>31-34 
74-84 

103-560 

103-180 

103-590 

103*410 

*03*435 

103-417 

at dir, too 
to 51 46,5 
55 4.5 

5 * 55 

a( dir. 105 

>0 5 > 35 
55 >6 

5 * 43 

by div. ICC 

7 8,5 

3 3+.»5 

by ilir. 105 

7 8,0 

3 34.00 

114,079 

> 94 + 

I'o*. 

74-84 

>3930 

7 S' 7 + 

138-80 

107*070 

107*510 

107*170 

107-295 

>07-395 

>07-345 

at dir. 105 
■ 1 118 

6 2,5 
9 »7 

at dir. 1 10 
II 1 29 
5 5 * 

9 38.5 

by diY. 105 

7 9.0 

3 3 +. 5 ® 

>15- dir. 1 10 

J 7 . 9.5 
3 34,75 

214,617 

> 9+5 

Nvg- 

13S-S0 

69- 30 
137-So 

70- 50 

104-050 

>03-550 

104-150 

103-800 

103-850 

103-815 

nt dir. too 
>> >3 >7 

>6 37.5 
20 iS,5 

at dir. 105 
>> >3 7 

>6 47.5 
10 iS 

by dir. 100 

7 >1,5 
3 35.75 

by dir. 105 

7 11,0 

3 35.50 

»' 5.559 

1946 

P<M. 

70- 50 
>44-11 

71- 90 
141-90 

107*310 

108*010 

107*400 

107-660 

107-705 

107-681 

at dir. 105 
>> *3 5*.5 
»7 3 *. 5 
3 > 4 

at dir. no 
II 14 2 

17 19 
3 > »+ 

by div. 105 

7 ".5 
3 35.75 

by dir. 110 

7 >2,0 
3 36,00 

115,884 

>947 

Keg. 

141-90 

65-80 

141-60 

67-00 

>04-350 

103- 7C0 

104- 300 

104*025 

104-000 

104*012 

At div. SCO 

3 + 54 
3* > 5.5 
42 6,5 

at dir. 105 
>> 34+5 
3 * * 4.5 
+ > 57 

by diT. too 

7 >2.5 
*3 36.25 

by dir. J05 

7 12,0 

3 36,00 

116,049 

1948 

I'o*. 

67- 00 
148-00 

68- 30 
146-90 

107-500 

■08-150 

107-600 

107-815 

107-875 

107-850 

at dir. 105 
>> 45 3>.5 
49 >7 
5 » 4 + 

at dir. 1 10 
>1 45 40 
49 9 

5 * 5 S .5 

by div. 105 

7 > 2,5 

3 36,25 

by div. 1 10 

7 >2,5 
3 36,25 

116,150 

> 9+9 

N«ig. 

>46-90 
61 -go 
145-81 
61-90 

104-350 

103- S10 

104- 360 

104*080 

104*085 

104-0S1 

at dir. 100 
>1 56 53 

59 56 
0 3 45 

at dir. 105 
■1 56 15 

004 
3 37 

bv dir. 100 

7 11,0 

3 36,0 

by div. 105 

7 >2,0 

3 36,0 

ii6,oco 



I'bc wind 
ex9«ri 
obierr 

was Yen* 
rd, but ao 

violent 
and occi 
latMTul di» 

utd gvny 
sioiwlly ■ 
lurb.uce 

during (be 
slight diuciug 
took plauje* 

whole of the 
motion of the 

time of 
(oraiofi rod 

(heae 

W0& 



.'U* Sekies conlinued. — ij-inch Lmd balls, with biiilar iron wire; distance = •415 inch. clxxi 


1842 . 


FovlUoa 

Kxlrtnae 



.Ird M«rafi 

Obvrrrcd Time*. 

2 *N 

N 

for Mvan 


Manh?*. 

obaened. 



Polnl. 

h m • 

h m ■ 

ro t 

nj • 

Rdtinjc 

Poiitc. 

.M«rcli 17 
T -46-70 
B -29-784 

1950 

Poa. 

9544 

>>7-91 

95-90 

106-680 

106-910 

106-710 

106-795 

106-810 

106-801 

at dir. 105 
9 S 3 S 7 
57 S 3 .S 

at dir. i 10 
9 54 28 
57 is 

by dir. 105 
7 7.5 

bj div. 1 10 
7 S ,5 

» 

i> 3 . 93 ° 




>17-52 



10 1 4,5 

10 I 36,5 

3 33.75 

3 34, *5 



1951 

Nfg- 

I >7-52 
8S-90 
116-88 

103*210 

102*890 

*03*130 

103*050 

IO3OIO 

103*030 

at dir. too 
10 5 9 

8 13 

at dir. 105 
>0 4 45 

* 37,5 

by dir. 100 
7 . 7 , 1 _ 

hr div. 105 
7 6.5 

*> 3,447 




89-js 



>1 16,5 

" 5>,5 

3 33.75 

3 33,»5 



1952 

I’os. 

89-58 

I 2 J- 7 * 

*994 

106-550 

106-830 

106-570 

106-690 

106-700 

106-695 

at dir. 105 

>0 >5 31.5 
>9 ' 9.5 

at dir. i 10 
>0 15 52,5 

>* 59,5 

by dir. 105 
7 7.0 

by div. 1 10 
7 7.5 

»' 3 . 5 *S 




izyto 



39.5 

23 0 

3 33.50 

3 33,75 



>953 

Ncg. 

123-20 

83-00 

112-54 

83-56 

103-100 

102- 770 

103- 050 

101- 935 

102- 910 

102*922 

ot <ltV. ICC 

10 26 32,5 

19 46 

33 39.5 

at dir. 105 
10 26 15,5 

30 3.5 

33 Si 

1>3* div. 100 

__7 ^ 7 .^ 

3 33*50 

by dir. 105 
3 33 .S 5 

»' 3 . 3 S 4 


> 95 + 

Po«. 

S3- 56 
129-zs 
84-10 

106-420 

106-690 

106-390 

106-555 

106-540 

>06-547 

at dir. 105 
10 37 1 

40 43.5 

at dir. 1 10 
10 37 16 

40 iS,S 

by dir. 105 
7 6.5 

by dir, i to 
7 7,0 

i‘ 3 , 3 S 7 




118-68 



44 7.5 

44 »3 

3 33 .S 5 

3 33,50 



>955 

N«g. 

128-68 

7 ?- 2 * 

>17-94 

102-980 

102-610 

102-870 

>01-795 

102*740 

101-767 

at dir. loo 
>0 47 SS 
5 > >4 

at dir. 105 
>0 47 42 
S' S 7.5 

by dir. 100 
7 7.0 

by div. 105 
7 7,0 

213,500 




77-80 



55 » 

54 49 

3 33,5 

3 33.5 



1956 

Poi. 

77- So 
134-88 

78- 68 

106-340 

106-780 

106-500 

106-560 

106-640 

ic6*6oc 

at dir. 105 
10 58 26 

'> I 7,5 

at dir. i 10 
10 58 38 
>> > 55.5 

by dir. 105 
7 7,5 

by dir. 1 10 
7 7.5 

i'3,750 




>34-3* 



5 33 . S 

5 45,5 

3 33,75 

3 33,75 



>957 

Nog. 

• 34 - 3 » 

71-10 

>33-80 

103-260 

103-000 

>03-350 

103*130 

103175 

103*152 

01 cliv, ICO 
11 9 19 

12 40 

at dir. 105 

>> 9 *.5 

12 51 

by div. ICO 
7 *.S 

by div. 10^ 
7 8.0 

214,091 




72-90 



>6 27,5 

16 16.5 

3 34, *5 

3 34.00 



> 95 * 

Pu8. 

72-90 

■40-S0 

7360 

106*850 

107*200 

106*900 

107*025 

107*050 

107-037 

at dir. 105 
II 19 51 

*3 33.5 

at dir. i lo 
II 20 2 

23 23 

by dir. 105 
7 7,0 

by dir. 110 

J 7.5 , 

113,601 




140*20 



»7 59 

»7 9.5 

3 33 , 5 ° 

3 33,75 



>959 

Neg. 

14010 

67- 10 
139-20 

68- 40 

103-650 
105 150 
103-800 

103-400 

>03475 

>03-437 

at dir. ico 
>I 30 45 
34 7 

at div. 105 
II 30 35,5 

34 >6,5 

by dir. 100 
7 10,0 

bj div. 105 
7 9 <J 

114,818 






37 55 

37 45 

3 35.00 

3 34,75 



i960 

Po». 

68- 40 
>45-50 

69- 92 
>44-26 

106*950 

107*710 

107*090 

>07-330 

107-4CO 

>07-365 

at dir. 105 
7 4 > »> 
45 4.5 

at div. 1 10 
7 4 > 30 

44 55,5 

div. 105 
7 *0,0 

by dir. 1 10 
7 >0.5 

115,118 






4 * 3 > 

4 * 40,5 

3 35,00 

3 35 ,iS 


Coatinaed. 

1961 

Neg. 

144-26 

63-90 

>41-90 

65-10 

104*080 

103*400 

104*050 

>03-740 

>03-715 

103-731 

at div. ICO 
>' 5 » >*,S 
55 4 > 

at div. 105 
11 52 10 

55 50 

hy div. 100 

7 >XfO 

by dir. 105 
7 >>,o 

*> 5,500 





59 » 9,5 

59 21 

3 35,5 

3 35,5 



clxxii 54** SiSRiEfi continued. — 2|-inch Lead balU, with bihlar iron wire; disfance = '415 inch. 




104*450 

I0J-810 *^‘*35 
104*400 *'^‘**® 


91*30 

• 9^4 Toi. ***‘7* 
9>*oo 
tti'so 


104* ISl 

Bt dir. too 
0 13 5 * 

*9 » 4 t 5 
J 

- ! 

106*767 j 

1 

1 at dir. 105 
9 44 4 * 
4 * 33.5 
5 * 53 


at dir. 

110 

0 3 

3 

6 

30»5 

10 

*3 

at dir. 

105 

0 13 

44 

17 

*».s 

20 

55 

at dir. 

1 10 

9 4 S 

4 


10 

5 * 

17 

at dir. 

105 

9 55 

33 

59 

*4 

10 2 

4^5 
















































































54"' Series continued. — 2i-inch Lead balls, with biiilar iron wire; distance = ‘415 inch. clxxiii 


1842 . 

No. 

Pooitlon 
of the 
Mamcs. 

Exlr«m« 

Division* 

obvenred. 

(ft Mqui. 

2nd M*on. 

3 rd Mean, 
or Revtiux 
Point. 

ObMiTcd TlmAt. 

3 N 

N 

for Mean 
Roiling 
Point. 

h m • 

h m • 

m a 1 m • 

CoDlinued. 

T- 49-11 

U- 19 - 75 * 

»974 

Po«. 

66-88 

148'xx 

68-10 

147-00 

'07-550 

108-110 

107-600 

107-880 

'07-905 

107-891 

■t dir, 105 
II 33 18,5 

37 5 

40 31 

at dir. 110 

" 33 »7 

36 56 

40 40 

by dir. 105 

7 i*.S 
3 36.»5 

bv dir. 1 10 
' 

7 13,0 
3 36,50 

• 

*' 6.395 

>975 

Nog. 

147-00 

61-80 

'45-78 

63-08 

(04*400 

103*790 

104*430 

104*095 
104*1 10 

104*102 

at cHr, ICO 
11 44 20 
47 4 J 
5 « 3 »,S 

at dir. J05 
II 44 12 

47 5^5 

5 * 1445 

bj dir. too 

_ 7 _«, 5 „ 
3 36.*5 

by dir. 105 

7 '*,5 
3 36,»5 

116,150 

1976 

Pm. 

6j'o8 

151*06 

64-56 

150-80 

>07-570 

108-310 

107-680 

107-940 

107-995 

107-967 

at dir. 105 

" 54 5*.5 
58 44 
0 1 11 

at dir. 1 10 
" 55 6 

58 36 

0 1 19 

by dir. 105 
3 3*.*5 

bv dir. 1 10 
7 

3 36,50 

*' 6 , 39 * 

'977 

Neg. 

150-80 

58-30 

'49-38 

$ 9'70 

104-550 

103-840 

'04-540 

104-195 

104*190 

104*192 

at dir. ico 
0 5 S *.5 

9 11 
13 11 

at dir. 105 
0 5 51 

9 30 
*3 3 

by dir. too 

7 11,5 

3 36,15 

by dir. 105 
7 

3 36,00 

116,040 

1978 

I’og. 

59-70 

155-60 

6i’io 

154*10 

107- 650 

108- 400 
107-650 

108-015 

108-015 

108-015 

It dir. 105 
0 '6 37.5 
20 21 
49 

at dir. 1 10 
0 16 44,5 

20 14 

»3 56 . 5 

by dir. 105 

_ 7 _ It, 5 . 
3 ~ 35,75 

by dir. j 10 

7 12,0 

3 $6.00 

*' 5 . 90 ' 

March 29 
T- 51*18 

B- 19-931 

Conlinned. 

'979 

Po». 

87-60 

117-84 

8S-18 

117-30 

107- 710 

108- 060 
107-790 

107-890 

107-915 

107-907 

at dir. 105 
9 55 50 
59 46.5 
'0 3 1,5 

at dir. 110 

9 56 7 

59 »9 

10 3 20 

by dir. 105 

_7 ’*>5 
3 36 ,* 5 

by dir. i lo 

7 13.0 
3 36,50 

*' 6,395 

19S0 

Neg. 

'17-30 

81-10 

116-70 

81-71 

104*200 

103*900 

104*210 

104*050 

104*055 

104*052 

•t dir, 100 
'O 7 3.5 

10 16 

14 17 

at dir. 105 
'O 6 48,5 
10 31 
*4 1,5 

by dir. ico 

7 ' 3 .S_ 
3 36,75 

by div. 105 

7 13,0 

3 36,50 

*' 6,547 

19S1 

Pos. 

81-71 

133-61 

81-50 

'31-91 

107- 670 

108- 060 
107-710 

107-865 

107-885 

107-875 

at dir, 105 
10 17 35 

»' » 7,5 
14 48 

at dir. 110 
'O 17 48,5 
21 14 

»S hS 

by dir. 105 

7 ' 3 , 2 _ 
3 36,5 

by dir. 1 10 
7 

3 36,” 

116,500 

1982 

N<ig. 

131-91 

75- 70 
>31-10 

76- 50 

104-310 

'03-950 

104-350 

104*130 

104*150 

104*140 

at dir. 100 
10 18 44 
31 0 

35 57 

at dir. 105 
10 18 31 

3 » ".5 
35 44,5 

by dir. 100 
7 ' 3.0 

3' 36.50 

by dir. 105 

7 '*,5 
3 36,15 

*'6,193 

' 9*3 

Pofl. 

76-50 

138-90 

77 ' 5 » 
138-00 

107- 700 

108- 110 
107-760 

' 07 - 9 SS 

107-985 

'07-970 

at dir. 105 
'0 39 19 

43 9 

46 31 

at dir. i 10 
10 39 30 

4 » 57.5 

46 43 

by dir, 105 

3 36,5 

by dir. 1 to 

7 ' 3,0 

n~ 36 ,s- 

116,500 

1984 

Nrg. 

138-00 

70-81 

137-00 

7'-84 

104*410 

103*910 

104*420 

104*160 

104*165 

104-161 

at dir. 100 
10 50 15,3 
53 45 
57 39 

at dir. 105 
10 50 15 

53 S 5.5 
57 i* 

by dir. 100 
3 36,75 

by div. loj 

7 ' 3.0 

~3 36,50 

116,54* 

1985 

Po». 

7 '-84 
'43-68 
73-01 

107*760 

108-350 

107-810 

108-055 

108-090 

ioS*072 

at dir, 105 
" ' *,5 

4 50.5 
8 15 

at dir, i lo 
II 112 

4 4 « 

* * 4.5 

by dir. 105 

by dir. 1 10 
7 '*.5 

116,150 

141-64 j 

3 36,15 

3 36 ,* 5 


clxxiv 54*^ Sbries continued. — 2j-inch Z-ca#/ balls, with bifilar iron wire; distance = *415 inch, 


1 Foalticn Eitm* I * lsr<IM»«n. | 

af nw I DirUlom I IM Mnui tnA Mmo f»r KMtlnc - 
' otHcrrwl ' Folol. 


•1 dir. too 

at dir. 105 

by dir. 100 

by dir. 105 

It 11 6,5 ' 

»* »* S7f5 



15 iS 

*5 37 


7 13,0 

19 *0 

19 10,5 

3 3‘.7S 

3 34,50 


108*070 

i 

1 at dir. 105 
II 11 44 
16 31 
1 >9 57 

! at dir. no 

1 “ »» 53 
! 26 21,5 

1 30 6 

I04'3ii 

1 at dir. too 
; ** 31 47 

1 40 59*5 

1 at dir. 105 
*» 33 3**5 
37 »7 
' 40 51 


1 at dir. 

05 

at dir. 

10 

108*165 ** 44 

»5 

II 44 

33 

4« 

IX 

48 

3*5 

1 S' 

37,5 

V 

45.5 


at dir. 100 

at dir. 105 

by dir. ico 1 

by dir. 105 

" SS »‘,5 

11 55 19 



5* 49.5 

S* 37 

-7 »**5 

7 11,0 

0 1 39 

0 1 31 

3 36.15 

3 3‘,oo 


it div. 105 at div. no 
066 o 6 13 

9 S».5 9 +4 

1} Ig IJ »s,5 



bjr dir. 10$ bjr dir. 1 10 


7 _Z... *Jp®_ *16,500 

3 3‘.s r 36.S 


br dir. too dir. 105 

_7 «,$ 116,150 

3 3‘.>5 3 3‘.*5 



by dir. 105 by dir. 1 10 
J 1 11,0 116,157 

3 3*i>5 


104-311 

at dir. too 
0 »7 5.5 

10 *9.5 

1 .1 dir. 105 
1 0 16 5g.s 
1 70 36,5 

by div. 100 
7 11.0 

by dir. 105 
7 11.0 


»4 *7.5 

1 »4 10,5 

3 3^,0 

3 1«,0 


' it dir. 105 I it dir. 1 to 
lo«-7,o| » 49 >7 I 9 49 S' 


by dir. 105 1 by dir. 1 10 


7_ »»45 2 ^3*5_ *16,339 

3 3‘.*5 3 3‘.S0 


103*080 

1 Ml dtr. ICO ! 

. 10 0 38,5 

I 5 44 

1 ’ , 

1 at dir. 105 
1 10 0 13,5 

1 4 *0 

1 7 *6,5 

106*967 

at dir. 105 ' 

10 XI 9 

>5 * 

j x 8 *1 

1 at dir. 1 10 
! 10 11 * 9,5 
1 >4 41 

1 i 8 43 

103-157 

I 

at dir. 100 
10 s* *x 
*5 35,5 
[ »9 35 1 

: at dir. 105 
! 10 s* 3,5 
1 »5 53 

*9 '7 



by dir. too by dir. 105 I 


7 > 4 tO _7 » 1 t 5 *i 6 , 8 f» 

3 37,00 3 3 ‘, 7 $ 



Digitized by Google 




























54’** Series coutiimed. — 24'incb ht<id balls, with bifilar iron wire; distance = *415 inch, clxxv 




PaaiUn 

KetnoBe 

let Mean. 

2 nd U«Hi> 

3 >d Mbui, 
«ir 

Point. 

ObwnH TIbim. 

8 S 

N 

Sir 

1842 . 

UWUM, 

olMcrred. 

h m • 

b m • 

m I 

•B • 

lUMtlnc 

pMlIlt. 

Ctit)tiaa«d. 

<99> 

N>(T‘ 

1 

129*80 

77 - 0 + 

129*20 

103*420 

103*120 

103*450 

103*270 

103-.15 

103*277 

et dir. too 
10 44 *»S 

47 ihS 

at dir. 105 
*« 43 49 
47 35 

by dir. too 
7 > 3.1 

by dir. 105 
7 i 3 »o 

216,500 




? 7 ‘ 7 o 


5 * ‘ 5.5 

5 » * 

3 3 ‘.S 

3 36.5 



•999 

Poe. 

77*70 

136*30 

78*40 

107*000 

I 07 -J 50 

107*175 

107-190 

107*182 

et dir. 105 
10 54 40 

58 *7 

et dir. 110 
10 54 5* 
58 15 

by dir. 105 
7 > 3-0 

by dir. 1 10 
7 »1.o 

216,500 




ijS -46 



n 1 S3 

11 2 5 

3 36,5 

3 36.S 



2000 

Nog. 

135-66 

71*60 

I3486 

103*630 

103*230 

103*630 

103*430 

103*430 

103*430 

at dir. 100 

** 5 45 p 5 

9 5.5 

et dir. 105 
»» 5 33 

9 ' 6,5 

by dir. 100 

by dir, 105 
7 13.0 

i> 6,579 




7»‘40 


11 57 

12 46 

3 36,75 

3 36,50 



2001 

Poa. 

72*40 

141*70 

73 **o 

107050 

107*550 

107*150 

107*300 

107*350 

107*325 

at dir. 105 
Ti i6 23 
20 9 

et dir. no 
11 16 33 

>9 5 «i 5 

by dir. 105 
7 139O 

by dir, no 
7 i 1 »o 

216,500 




140*90 


»j 36 

13 46 

3 56,5 

3 36,5 



2002 

Neg. 

140*90 

66*78 

139*90 

103*840 

103*340 

103*590 

103*595 

103*592 

at dir. too 
TI 27 25.5 
30 49 

at dir. 105 
II 27 i6 

SO 5*.5 

by dir. 100 

7 i >,5 

by djr. 105 

7 13.0 

216.570 




67*80 



14 19 

34 »9 

3 36,75 

3 36,50 



2003 

Poo. 

67*80 

146-48 

68*91 

107* 140 
107*700 
107*160 

107*420 

107*430 

107-415 

et dir. 105 
It 38 6 

41 5 * 

at dir. no 
ti 38 *5 
4 ' 41 

by dir. 105 
7 13.0 

by dir. no 
7 iloO 

216, 500 




145*40 



45 »9 

45 i» 

3 36,5 

3 36.5 


T - 54'75 
B«i9’S7t 

2004 

Nrg. 

145*40 

62*50 

144*20 

63-61 

103*950 

103*550 

103*910 

103*650 

103*630 

103*640 

et dir. too 
It 49 7 

51 3* 

56 10 

et dir. 105 
■ 1 48 5»>5 
51 35.5 
56 11,5 

by dir. 100 

7 i 3 iO 
3 36,5 

by dir. 105 
7 i 3 *o 

3 36,5 

216,500 

53 *’’ Series.— 

2 -inch Lead bulls (with brass rod), bifilar iron wire ; distance = 

'-4 15 inch. 

April 17 

T - 47-05 

B*30'si6 

2005 

Poe. 

,5-68 

112*00 

9590 

103*840 

103*950 

103*860 

103*895 

103*905 

103*900 

et dir. 102 
9 57 »5 
10 0 48 

et dir, 104 
9 57 39.5 
to 0 34 

by div. toa 
5 5».o 

by dir. 104 

5 5 *'°- 

176,000 




IU‘82 



3 -7 

3».5 

2 56,0 

2 56,0 



200d 

-Ve*. 

111*82 
91*48 
1 1 1*68 

101*650 

101*580 

iot’620 

101*615 

ioi'6oo 

101*607 

et dir. too 
to 6 38,5 
9 *7 

et dir. toa 
10 6 27 

9 >».s 

by dir. 100 
5 5*40 

by dir. 102 
5 5 ».o 

176,000 




91-56 



11 30,5 

12 19 

2 56,0 

2 56,0 



2007 

Poe. 

,1-56 

116*00 

9*’94 

103*780 

103*970 

103*870 

105-875 

103*920 

103-8,7 

at dir. 102 
10 IS 12,5 
iS 26 

at dir. 104 
10 15 22 
18 16 

by dir. 102 
5 51.0 

by dir. 104 

5 5 >.o 

176,000 




115*80 


»* 4.5 

21 14 

a 56,0 

2 56,0 



2CoS 


115*80 

87-58 

115*50 

101*690 

101*540 

101*650 

101*615 

101*595 

101*605 

et dir. too 
10 24 18 
27 I 

el dir. 102 
10 14 10 
27 9 

by dir. 100 
5 Sho 

by dir. 102 
5 5 «.o 

176,000 

Conlinoed. 



87*80 



30 10 

30 a 

1 s‘.o 

1 56,0 



Digitized by Google 




clxxvi 55''' Series cont. — 2-inch Lead balls (with brass rod), biBlar iron wire ; (list. = '415 inch. 


1842 . 

No. 

Poi^tSoo 
of th« 
Mmaaci. 

Rxtrcmc 

DlriMunii 

otMorrod. 

U1 M««n. 

2 nd Mean. 

3 rd Mean* 
or Hratlng 
Pouu. 

Obverrod Timea. 

2 

N 

for Mean 
KrNtlnic 
Puiiit. 

h m a 

b m a 

m a 

m a 

Continued. 

T - 47-18 
8 — 30-108 

IOC9 

1*04. 

87- 80 
119-60 

88- 11 
119-30 

103-700 

103-860 

103-710 

103-780 

103-785 

103-781 

«t die. 101 
10 31 56 

36 4 

38 4* 

at dir, 104 
'0 33 3 

35 57 
3 « 55 

bv dir. 101 
■ 

5 5 ».o 
1 56,0 

by dir. 104 

5 5»,0 

» 56.0 

ft 

176,000 

3 C 10 

— 

Neg. 

119-30 

83- 88 

ii8'88 

84- 14 

101-590 

101*380 

101*560 

ioi* 4$5 

101*470 

101-477 

at dir. ICO 
10 41 57 
44 43.5 

47 49 

at dir. 101 
10 41 50 

44 5 ° 
47 4 * 

hv dir, too 
5 

1 56,0 

by dir. 101 

5 S*.o 
1 56,0 

176,000 

1011 

Po>. 

84- 14 
113-10 
84-68 
111-80 

103-670 

103-890 

103-740 

103-780 

103-815 

103-797 

at div. 100 
10 50 30,5 

53 49 
56 **.5 

at dir. 105 
><> 5 ° 45.5 
53 34.5 
56 37,5 

by dir. 100 

5 S*.o 
1 56,0 

by dir. 105 

5 5 ».o 
1 56,0 

176,000 

2013 

Nog. 

111-80 

80-40 

111-31 

80-74 

101-600 

101-360 

101-530 

101-4S0 

101-445 

101-461 

ut dir. 100 
'0 59 35.5 
11 1 13,5 

5 17.5 

at dir. 105 
10 59 11,5 
It 1 37 

5 > 3,5 

by dir. 100 

_.S_ 5 *,o. 
1 56,0 

by dir. 105 

5 59.0 
1 56,0 

176,000 

April 18 
T -48-06 
B — 30-118 

Continued. 

2013 

Nog- 

113-90 

86-18 

113-60 

86-51 

100*090 

99*940 

ioo*c6o 

100*015 

100*000 

100*007 

at dir. loo 
9 40 55.5 
43 46 

46 46,5 

at dir. 105 
9 40 31.5 
44 >1 
46 15 

bydiv, too 

5 53.0 
2 56.50 

bv dir. los 
■ 

5 5»,5 , 
9 56,15 

176,500 

2014 

I’o«. 

86-51 

117-88 

S6-90 

117-58 

102*200 

102*390 

102*240 

102*295 

102*315 

102*305 

al dir. ico 

9 49 37 
51 50 
55 30 

at dir. 105 
9 49 55 
5 » 3 » 
55 48,5 

by dir. too 

5 53.0 
1 56,50 

bydiv. 105 
5 53,5 

1 56.75 

176,615 

2015 

Nog- 

117-58 
81 -68 
117-06 
83-00 

100*130 

99-870 

100*030 

100*000 

99*950 

99975 

at dir, too 
9 5 * 36,5 
10 1 17 

4 a 9 .S 

at dir. 105 
9 58 10,5 

•0 ' 33.5 

4 >3 

by div. 100 

5 53 »o 
1 56,50 

by dir. 105 
5 51,5 

- 56.15 

176,500 

1016 

Pl>H. 

83*00 

121*31 

83-51 

120*90 

102*160 

102*420 

102*210 

102*290 

102*315 

102*302 

at dir. loo 
10 721 

10 32 
>3 > 49 $ 

at dir. 105 
to 7 36 

10 17 

13 30 

by dir. 100 
5 53,5 

by dir. 105 
5 54.0 

176,865 

» 56,7s 

1 57,00 

2017 

Nog. 

110*90 

79 '?» 

110-4S 

79-80 

100*110 

999CO 

100*140, 

100*005 

100*020 

100*012 

nt dir. lOO 
10 16 19,5 

19 16.S 

11 13 

al dir. 105 
10 16 6 

>9 30,5 
11 59 

by dir. 100 
5 53.5 

* 56,75 

by dir. 105 

5 53,0 

1 56,50 

176,749 

1018 

l’o». 

79-80 

114-70 

SO‘40 

124*20 

102 * 2 $O 

102*550 

102*300 

102*400 

102*425 

102*412 

nt dir. loo 
10 15 5 

18 14 

30 58 

nt diT. 105 
to 15 17,5 

18 1 

31 11 

by dir. 100 

5 53,0 
1 56,50 

by dir. 105 

?, ihi- 
1 56,75 

176,611 

2019 

Nog. 

124*20 

76*50 

113-68 

ir-i 

100*350 

100*090 

100*480 

100*220 

100*285 

100*252 

nt dir, too 
10 34 3 

36 59 
39 57 

at dir. 105 

'<> 33 S' 

37 II 
39 44.5 

by dir. 100 

5 54,0 
» 57,00 

by dir. 105 
5 53.5 

» 56,75 

176,987 

2020 

Poi. 

77- 18 
117-68 

78- 10 
116-90 

101-480 

101-890 

101-500 

101-685 

101-695 

101-690 

at dir. too 
10 41 48 

45 57 
48 41 

at dir. 105 
10 41 59.5 

45 46 
48 53,5 

by dir. xoo 

5 547O 
» 57,0 

bydiv. 105 

5 54.0 

1 57,0 

177,000 


55 *‘‘ Series coiit. — 2-incIi Lead Imlls (witli brass rod), bifilar iron wire; (list. = *415 inch. clxxvii 


1842 . 

No. 

PooUloti 
of th« 

Kxtremc 

DIvIjitOllA 

obsrrv^. 

1st Mean. 

2nd Mean. 

3rd Moftn, 
or KcAtliig 
Point. 

Obvenred Times. 

3 N 

N 

for Mean 
Keating 
PolnL 

h m 1 

h m s 

m » 

m s 

CoDtiDued. 

T=+ 8 - 4 S 
U» 30*218 

2021 

Nog. 

126*90 

74 ‘JO 

126*08 

75*00 

ioo*6co 

100*190 

100*540 

100*395 

100*365 

100*380 

at dir. loo 
'0 5 * 45,5 
54 4 * 
57 39.5 

at dir. 105 
to 51 35 
54 5 * 
57 *»,5 

by dir. too 

5 54,0 

* 57,00 

by dir. 105 

S 53,5 

» 56,75 

. 

« 76 , 9 *> 

2022 

Pos. 

75*00 

129*84 

7 S' 9 » 

119*06 

102*420 

102*S80 

102*490 

102*650 

101*685 

102*667 

nt dir. too 
II 0 32 

3 40 
6 * 5,5 

at dir. 105 
11 0 42,5 

3 * 9,5 

6 36,5 

by dir. 100 
* S «,75 

by dir. 105 
5 54,0 

* 57,00 

176,883 

2023 

Ni*g. 

129*06 

71*22 

128*08 

72*90 

■00*640 

100*150 

1C0490 

1C0395 

100*320 

I at dir. loo 

100*357!" 9 30.S 

( *6 

i >5 »4 

at dir. 105 
11 9 20,5 

11 36,5 

15 14 

by dir. too 

S_ 53 , 5 _ 
* 5*,75 

by dir. 105 
5 53 , 5 _ 

* 56,75 

176,750 

2024 

Pos. 

72*90 

131*92 

73*80 

I3r20 

ioz‘410 

102*860 

102*500 

102*635 

102*680 

1 al dir. loo 

• 1 1 >8 16 

102*657 , 

»' * 3.5 
1 *4 >0 

at dtr. 105 
II 18 26 

21 14 

24 20 

by dir. too 

5 54.0 

1 57,0 

by dir. 105 

5 54.0 
1 57,0 

>77,000 

56*’' Series. — Brass rod alone, with bifilar iron wire; distance = *415 inch. 

April 19 
T- 48-83 
30*242 

Conliuaed. 

2025 

p 08 . 

94*46 

99*30 

94*60 

99*22 

96*880 

96*950 

96*910 

96*915 

96*930 

96*921 

al dir. 96 
10 0 7 

* * 8,5 
3 54 

at dir. 97 
Ip 0 22,5 
2 13 

4 lOtS 

by dir. 96 
3 47,0 

> 53.5 

by dir, 97 

3 4S.0 

' 54-0 

113,961 

2026 

N«g. 

99*22 

93*40 

99*08 

93*30 

96*310 

96*240 

96*190 

96*275 

96*215 

96*245 

at dir. 96 
10 6 10 

7 58,5 
9 5*. 5 

at dir. 97 
10 5 58 

8 11,5 

9 46 

bjdir. 96 
> 54 ,*r 

by tlir.97 

3 48.0 
1 54,00 

114,189 

2027 

Pus. 

93*30 
100*20 
93 * 6 o 
ICO* 14 

96*750 

96*900 

96*870 

96*815 

96*885 

96*855 

nt dir. 96 

10 11 44 

>3 57 
15 32 

at dir. 97 
10 II 55 
■ 3 46 

>5 43,5 

by dir. 96 

3 4 *,o 
I 54,00 

by dir. 97 

3 48.5 
• 54,15 

>> 4,*>4 

2028 

Neg. 

100*14 

92*48 

99*98 

92*50 

96*310 

96*230 

96*140 

96*270 

96*235 

96*252 

at dir. 96 
10 17 40,5 

■ 9 31 

21 iS 

at dir. 97 
10 17 30,5 

19 40 
11 18 

by dir. 96 
3 47. S 

by dir, 97 
3 47*5 

”3i750 

■ 53,75 

* 53.75 

2029 

Po*. 

92-50 
lor 10 
92*72 
ico*94 

96*800 

96*910 

96*830 

96*855 

96*870 

96*862 

at dir. 96 
10 23 15 

25 24 
*7 3,5 

at dir. 97 
10 23 24 
*5 > 5,5 
*7 > 1,5 

by dir. 96 

3 4*,5 
> 54,* 5 

by dir. 97 

3 48.5 
> 54,15 

>>4,150 

2030 

Neg. 

JOO-94 

91*58 

100*72 

91*76 

96*260 

96*150 

96*140 

96*205 
96* 195 

96*200 

" w 

At dir. 96 
10 29 9 

13 

31 58 

at dir. 97 
10 29 I 

3 « 9»5 

32 50 

by dir. 96 
3 4 PfO 

by dir. 97 
3 49,0 

114,500 

' 54.5 

> 54,5 

2031 

P02. 

91*76 

101*80 

91*90 

101-62 

96*780 

96*850 

96*760 

96*815 

96*805 

96*810 

at dir. 96 
to 34 47 

36 53 
38 35,5 

at dir. 97 
10 34 54 
36 45,5 
3 * 43 

by dir. 96 

3 48.5 
> 54 ,»S 

by dir. 97 

3 49,0 
> 54,50 

>>4,45* 
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cluvili 66““ Series continued. — Brass rod alone^ with bifilar iroa wire ; distance = *415 inch. 


T »4888 

Bb}o* 34 o 


FoaHhin Ettrm# 

Nol ; e/tbi* nittokma !•! )4«*n. Sod 
I ]tUMc» I wbMnreJ. 


aoj* I Neg. 





ii3‘8x 

106*480 

1034 

N«g. 

W>4 

io6*3»o 



H3‘$o 

106*450 



99*40 



S036 

Keg. 

114‘SO 

98*68 

11386 

106*440 

io6*»7o 

106*380 

106-355 

io6-3>5 

106*340 

at dir. io6 
10 6 58,5 

8 50 

a( dir. 108 
10 6 49 

9 0 



9S-90 



to 47 

to 37 



»o37 Po*. 1 


1058 


X06-870 , 

lior-oio 

I 106-870 


io 6-»45 j 

at dir. io6 | 
10 11 36,5 ! 

<4 39 . s I 

16 >5 1 

at dir. io8 
lO 12 46 
14 30 

■6 35 

106-177 

at dir. ic6 
10 18 .15,5 1 
20 18 
22 14 

at dir. loS 
10 18 17 

1 10 27 

21 5 

106*897 

1 at dir. ic6 1 
lo i. 5 ! 

>8 6,5 j 

.7 S3 1 

at dir. ic8 
10 24 13,5 
*5 57,5 
28 2 



bjdir.ioSj 
3 49^0 1 

114,36, 

* 54>5o 1 


bjrdir. loS 

J_4*.^ 

114,215 

1 54,00 



bj dir. 106 

bj dir. 108 


_ 

_1_4*ri_ 

: 114,112 

1 54,00 

54, *5 



2040 

Nag. 

114*88 

97*7» 

106*300 

106*140 

106*220 


114*56 

98*00 

106*280 

106*210 



















































56**’ Series continued. — Brass rod alone, with bidlar iron wire ; distance = •415 inch. clxxix 


1842 . 

No. 

•>f the ' DivthlimA 

1 

1 ft Mean. 

3 imI Mean. 

3 nt MAftiia 
nr 

Poim. 

ObACnrod Tlme«. 

3 N 

N 

for Mean 
RevtUitf 
Polut. 

h m s 

b m ■ 

m t 

m • 

Coutinued. 
T *=40*18 

2044 

Neg. 

115-78 

97- 48 
115-52 

98- 00 

106-630 

106-500 

106-760 

106-565 

106-630 

106-597 

ut div. ic6 
10 52 50 

54 4 ' 
56 40 

at dir. 108 
10 52 42 

54 49 

by dir. 106 
3 50.“ 

by dir. ic8 
3 50,0 

• 

115,000 

B«.30‘iSo| 

56 32 

» 55.0 

I 55 . 0 

57"’ Series. — Brass rod alone, with bifilar iron wire; distance = ‘I?? inch. 

April 21 
T = 5I-51 
n ■•JO" 190 

T — 52*oo 

1}=. jO‘i 74 

2045 

Poj. 

81-60 
120-06 
83-14 
11 8-20 

100- 830 

101- 600 
100-670 

101*215 

101*135 

101-175 

at dir. 100 
10 3 33 

9 »5 
14 31 

at dir. 105 
10 4 I 

8 46,5 
'5 > 

by dir. 100 

10 58,0 
» 9 .o~ 

by dir, 105 

II O9O 

5 30.0 

329.235 

2046 

Nog. 

Ilg-20 

73-80 

115-70 

7 S' 5 » 

96-000 

94- 750 

95- 610 

95-375 

95-180 

95-277 

at dir. 95 
10 20 11.5 
25 38 

3 ' 7 

at dir. 100 
10 19 47,5 
26 3 

30 40.5 

by dir. 9 5 

»° 55.5 
5 * 7.75 

by div. joo 

1 ? 

5 » 6 , 5 o 

327,681 

2047 

To*. 

75-51 

124-30 

77-84 

122-60 

99*910 

101*070 

100*220 

100*490 

100*645 

100-567 

at div. ICO 
10 36 37 

42 8 

47 30.5 

at dir. 105 
10 36 58,5 
4 ' 45 
47 54 

by dir. 100 

•0 53.5 

5 * 6.75 

bydiv. 105 

1° 55.5 

S * 7.75 

326,863 

204S 

Nog. 

122-60 

69-74 

121*00 

74*92 

96- 170 

95-370 

97- 960 

95 * 7 TO 

96*665 

96-217 

»( div. 95 

JO 53 7 

58 30.5 
11 4 H.5 

at dir. 100 
10 52 47 
58 51 

>« 3 S'.S 

by dir. 95 

«l 7,5 

bydiv. ICO 
II 4.5 

333.385 

5 33.75 

5 3*.*5 

2049 

Po». 

74-92 

132-40 

79-68 

129-34 

103*660 

106*040 

104*510 

104- 850 

105- 275 

105-062 

at div. 105 
II 9 41,5 

>5 '*.5 

20 46 

at dir. i lo 
It 10 0,5 

H Sa .5 

31 8 

bydiv. 103 

II 4 i 5 _ 
5 3 *.»S 

by div. 1 10 

11 7.5 

"5 33.75 

332,269 

2050 

Nog. 

129-34 

71-70 

125-40 

74-86 

100*520 

98*550 

100*130 

99-535 

99-340 

99’437 

at div. 95 
II 26 41 

31 42 
37 S 3 

at dir. 100 
11 36 22 

3 * a 
37 3 > 

br dir. 95 
11 11,0 

by dir. too 

II 9,0 

334,669 

5 36,0 

5 34.5 

2051 

Pot. 

74-86 

132-66 

78*72 

129*00 

103-760 

105-690 

103-860 

104-725 

104-775 

104-750 

at dir. ico 
11 42 57 

49 >0 
53 9 

at dir. 105 
" 43 15.5 

48 5 ° 
54 30 . 5 

by dir. loo 
fl 13.0 

by dir. 105 

II 1 5.0 

337.4*5 

5 36.0 

5 37.5 

1052 

Nog. 

129-00 

70-82 

125-70 

74-So 

99-910 

98-260 

ioc-250 

99-085 

99-255 

99-170 

at dir. 95 
0 0 22 

5 19 

«> 44.5 

at dir. 100 
003 

5 49 
II 23- 

by dir. 95 
11 33.5 

5 41, *5 

by dir. too 

It 30 , o_^ 

5 40,00 

340,208 

68"' Series. — 2J-inch Lead balls (with brass rod), bifilar iron wire; distance = ‘415 inch. 

April 24 
T- 59-31 
Ba 29'976 
CoDtlnuvd. 

2053 

Po*. 

100*00 

116*32 

100*20 

116*30 

108* 160 
108*260 
108*250 

108-210 

108-255 

108*232 

at dir. 108 
10 18 40 
21 14 

*3 4».5 

at dir. i 10 
10 18 52 
21 2 

*3 54.5 

by dir. io8 

5 ».5 

» 3*.»5 

by dir. 110 

5 *. 5 „ 

» 3«.*5 

151,250 



Digitized by Google 













































































































clxxxil .’>9**’ Series. — 2-inch Lead balls (with brass rod), blfilar iron wire; distance = '415 inch, 








3 rd Mean. 




3 

N 


N 

1842 

Ko, 

Po*itlon 

K]ctrem« 

Ivt Mean. 

2 nd Mean. 










for Mean 

<»f th« 


or RcAtUiK 













MMiHt*. 

ob>crTcd. 



Point. 

h m 

• 

h 

ro 

a 

m 

» 

m 

B 

Point. 

April i6 



99-60 

106-260 

106-310 


at dir. 

106 

at dir. 

108 

bj di 

r. to6 

by di 

r. 108 


T=6o-37 

a 077 

Poi. 

1 12*92 

106-360 

106-320 

9 56 

43 

9 

56 

55.5 





126,040 

B = 30'iio 



gig’So 


106-330 

58 

53 


58 

4* 

4 

llyO 

4 

*4,5 



II2‘8o 




10 0 

55 

10 

1 

8 

2 

6,00 

4 

6,45 





1I2‘8o 

105*150 



at dir. 

104 

at dir. 

106 

by dir. 104 

by dir. to6 



J078 

Neff. 

97-50 

ii2'6o 

105*050 

105*100 

105*075 

105-087 

10 3 

4 

11 

6 

10 

3 

4 

0 

<6,5 

4 

12,0 

4 

12,0 

126,000 




97-60 




7 

43 


7 

12 

2 

6,0 

* 

6,0 





97-60 

106-170 

106-220 


at die. 

06 

at dir. 

108 

by dir. 106 

by dir. 108 



1079 

Pos. 

1 14-74 

106-270 

106-227 

10 9 

44,5 

10 

9 

34 








97-80 

106-200 

106-235 

XI 

34 


11 

43 

4 

12,5 

4 

*4.5 

126,250 




114-60 



*3 

37 


*3 

46,5 

2 

6,25 

2 

6,25 





114-60 

lo^’oqo 



at <Iir« 

04 

at d 

T. 

ic6 

by di 

r. 104 

by dir. 106 



loSo 

Neg. 

95-50 

104*900 

*04-975 

104*950 

10 15 

49 

10 

*5 

40 





126,000 



114-30 


104-925 

*7 

47 


*7 

56 

4 

12(0 

4 

12,0 




95-60 




20 

1 


>9 

54 

2 

6,0 

2 

6,0 



zoSx 

Pc*. 

95-60 

116-50 

106*050 
106* 190 

106-120 

106-127 

at die. 
10 22 

105 

0 

at dir. 
10 22 

1 10 
20 

by dir. 105 

by dir. 110 

126,000 




95-88 

106-080 

106-135 


*4 

*4,5 


43 

55 

4 

12(0 

4 

12,0 




116-28 



16 

12 


26 

3* 

2 

6,0 

2 

6,0 



xo8t 

Neg. 

116-28 

93-70 

104*990 

104*810 

104*900 

104-872 

at dir. 
10 28 

100 

4 * 

at dir. 105 
10 28 23,5 

by di 

r. 100 

by dir. 105 

'*5,756 



115-92 


104-845 

30 

12 


30 

30.5 

4 

11,0 

4 

*1,5 




93-*4 




34 

54 


34 

35 

2 

6,00 

2 

5,75 



1083 

Pos. 

93-84 

1 18-co 

105*920 

106*000 

105-960 

105-955 

at dir. 

10 34 

105 

40 

at dir. 
*0 34 

110 

57 

by dir. 105 

by dir. 110 

126,000 




94-00 

105*900 

105-950 

36 

54 


36 

35,5 

4 

12,0 

4 

*4,0 




117-80 



38 

34 


39 

9 

2 

6,0 

2 

6,0 





1 17-80 

104-850 

104-800 


at dir. 

CO 

at dir. 

*03 

by dir. 100 

by dir. 105 



2084 

Nog. 

91-90 

104-750 

104-787 

10 41 

*7i5 

10 

4 * 

2 





145,761 


117-60 

104-gco 

>04-775 

44 

53 


43 

9 

4 

12,0 

4 

”!i. 




92*00 



45 

49.5 


45 

*3,5 

2 

6,00 

2 

5.75 





92*00 

105-87C 



at dir. 

05 

at di 

V. 

10 

by dir. 105 

by dir. no 


T«» 6 o ‘47 

2085 

Po*. 

119-75 

105-975 

105-925 

105-918 

to 47 

*8,5 

xo 

47 

33 





1*5,796 


92*20 


105*912 

49 

30 


49 

*5 

4 

*',S 

4 

12,0 

U = jo*ioo 



119-50 




57 

30 


5* 

45 

2 

5,75 

2 

6,00 


60'" 

Series. — 2^-inch Lead balls (with brass rod), bihlar iron 

wire ; distance = 

: -367 inch. 

Msy 3 



84-80 




at dir. 

*05 

at dir. 

no 

by dir. 105 

by dir. no 


T=58-8j 

2086 

Pot. 

126-32 

105-760 

105-660 

105-645 

9 49 

* 3,5 

9 

49 

28,5 





195,282 

B«=J9'990 



85-20 


105-630 

54 

2 


5* 

47 

6 

30,5 

6 

3*,o 




125-80 




55 

44 


55 

59,5 

3 

*5, *5 

3 

*5,5° 





125-80 




at dir. 

ICO 

at dir. 

*°5 

by dir. 100 

by dir. 105 



2087 

Nog. 

79-80 

102*400 

102-600 

101*552 

9 59 

9.5 

9 

58 

56 




28,5 


CoDtinued. 


125*00 

I01-6IO 

102*505 

10 2 

10 

10 

2 

44 

6 

29,0 

6 

*94,37* 



So-22 



5 

38,5 


5 

44,5 

3 

*4,50 

3 

*4,»S 



eo"" Sebies cont. — 2J-inch Lead balls (with brass rod), bifilar iron wire; (list. = '367 inch, clxxxiii 


1842 . 

We. 

Pedlion 
nt the 

Citr«in« 

DIrbIntw 

ubivned. 



2rd Mmd, 

Obeorml Time*. 

IN 

N 

for Mean 

Point. 



Point. ~ 

h m ■ 

h « . 

“* * 

m a 

Contioaod. 

T-s ^’87 

Bim»9'96o 

3088 

P02. 

8o'22 

130*30 

8o‘8o 

129*80 

105*260 

105*550 

105*300 

105*405 

105*425 

105*415 

at dir. 105 
10 8 46,5 

*» J 
>5 > 5 »S 

at dir. 1 10 
10 8 59 

** 50,5 

15 28 

bjrdir. 105 
6 29,0 

3 < 4.5 

by dir. 1 10 

6 29,0 
3 ' 4 , 5 ~ 

*94.500 

2089 



\eg. 

1x9*80 

75*20 

1x9*24 

75*50 

102*500 

102*220 

102*370 

102*360 

102*295 

101*317 

at dir. ICO 
10 18 37 
21 41 
»5 S»S 

at dir. 105 
to 18 26 
21 52,5 
H 54,5 

bj dir. 100 

6 28.5 
3 » 4.»5 

by dir. 105 

6 28,3 
3 * 4,»5 

* 94 , 150 

1090 

Pom. 

75*50 

134*80 

76*10 

134*30 

105*150 

105*450 

105*200 

105*300 

105*325 

105*311 

at dir. 105 
10 28 15,5 

3 * V 
34 \hS 

at dir. 110 
10 28 26 
3 * *0,5 
34 54 

by dir. 105 

6 x8,o 
3 < 4 .^ 

by dir. j 10 

6 28,0 
■3 i^o“ 

194,000 

2091 

Ne*. 

134*30 

70*54 

133*80 

71*06 

102*420 

102*170 

102*430 

102*295 

101*300 

102*297 

at dir. too 
lO 38 4 

41 9 

44 1 » 

at dir. 10$ 
>0 37 54 
41 19 

44 »» 

by dir. 100 

6 iS.o 
j 14.0 

by dir. 105 
6 28,0 

3 14,0 

194,000 

2002 

Poo. 

71*06 

139*20 

71*70 

138*7* 

105*130 

105*450 

105*240 

105*290 

>® 5‘345 

105*317 

at dir. 105 
10 47 42 
SO 57 
54 »o 

at dir. 1 10 
10 47 51 

50 48 
54 * 9.5 

by dir. 105 

6 28,0 
3 * 4.00 

by dir. no 

6 18,5 
3 * 4 .'a 7 

1,4,016 

2093 

N>g. 

138-78 

66*20 

138*12 

66‘8o 

101*490 

102*160 

102*460 

101*325 

101*310 

101*317 

at dir. 100 
»o 57 ^ 9 ,$ 
It 0 18 
3 57.5 

at dir. 105 
10 57 21 
It 0 27 
3 49 

by dir. too 

6 28,0 
3 * 4,0 

by dir. 105 

6 iS,o 
~ 3 ~> 4 .o“ 

194,000 

1094 

Po*. 

M'8o 

i 4 J- 4 » 

iT$i 

105*140 

105*500 

105*250 

105*320 

io 5 'J 75 

**> 5 *J 47 

at dir. 105 
II 7 !,s 

10 23 
»3 36.5 

at dir. 1 10 
II 7 16, s 
10 15 

*3 44.5 

by dir. 105 

6 28,0 
3 * 4,0 

by dir. 1 10 

6 iS.o 
3 *4.0 

194,000 

209s 

N>g. 

142*98 

62*28 

141*20 

63*00 

102*630 

102*240 

102*600 

102*435 

102*420 

102*42? 

at dir. 100 
II i‘ 55.5 
20 2,5 
»3 » 3 .S 

at dir. 105 

II I* 47.5 
20 10 
»3 * 5.5 

by dir. too 

6 28,0 
3 * 4,0 

by dir. 105 

6 x8,o 
3 * 4,0 

194,000 

-M.y 4 
T-sr 47 
Bb 29*950 

CooUaupdt 

2096 

P02. 

91*10 

119*22 

91.50 

119*14 

105*160 

105*360 

105*320 

105*260 

105.340 

105*300 

at dir. 105 
9 46 53.5 
50 10,5 
S 3 »»,5 

at dir. 110 
9 47 15.S 
49 47,5 
53 44 .$ 

by dir. 105 

6 28,0 
3 *4,0 

by dir. no 
6 29,0 

194,030 

2097 

N.g. 

119*14 
85 *96 
118*90 
86*00 

102*540 

102*420 

102*450 

102*480 

101*435 

102*457 

at dir. 100 
9 56 48.5 
59 44,5 
to 3 16,5 

at dir. 105 

9 56 30 

10 0 3,5 

» 57,5 

by dir. loo 

6 x8,o 
3 *4.00 

by dir. 105 
3 * 3.75 

I 93..77 

2098 

Pm. 

86*00 

iH‘40 

86*30 

124*12 

105*200 

105*350 

105*210 

105175 

105*180 

105*277 

at dir. 105 
10 6 22,5 

9 39 
12 51 

at dir. tio 
10 6 39 

9 **.5 
>3 7.5 

by dir. 105 

6 28,5 
3 < 4.*5 

by dir. no 

6 28,5 
3 » 4,»5 

194.250 

3099 


124*12 

80*70 

123*80 

81*00 

102*410 

102*250 

102*400 

102*330 

102*325 

102*327 

at dir. 100 
10 16 14,5 
*9 * 5.5 
22 43 

at dir. 105 
to 16 0 

19 30 
22 28 

by dir. 100 
3 * 4,*5 

by dir. 105 

6 28,0 
3 *4,00 

* 94.*34 


Digitized by Google 



c)xxxir eO** Series cont. — 2J-inch Lead balls (with brass rml), bifilar iron wire; dist. = -367 inch, 


PoAtfam Kitrvow | 

Mo. ' of tilt DivlMom tit Mron- tnd Mean. <>r KtxMinf ' 
, StaMea. olwrrtod. | j I Folilt. 


I »*-9* I ,«-14o ^1 


sioi i N«tf. \ loi'ijo! * 102*150 


at dir. 

OS 

10 15 

5 * 

29 

7 

3 » 

20 

at dir. 

100 

10 35 

4 * 

i« 

45 

4 » 

’ 



38 57 6 18,0 

57.5 1 * 4.0 


by dir. 105 


6 i8»o 

194,000 

3 * 4.0 



1101 

Poa. 

76*00 

134*00 

105*000 

105*160 

105*080 



76*32 

133*50 

104*910 

105*035 



at dir. ] 

110 

|b,di 

ir. 105 

10 45 

JO 



♦* 

11,5 

6 

18,0 

5 * 

5 « 

1 3 

14,0 



■U'S” lloa-.io 


..oj Nrg. ' 70 ». ' .oi-o;, ■“ SS ‘,S ■» 5 + 5 ‘. 

I IM-IJO ■“‘■'’‘“I 5 ‘ ».S 5 » M. 

I 71*28 ; II 1 34 IX I 24 


1104 

Poc. 1 

i 

1 

1 7 **?o 



138*01 

1105 

i 

Nag. j 

1 * 3 *'o* 
66*28 
* 37 ' 4 * 
; 66*8o 


acdiv.ioo aidiT. 105 b/dtf.ioo 

10 55 6,5 10 54 56,5 

58 11,5 58 12,5 6 17,5 

11 1 34 I* I 34 } * 3,75 


■t div. 100 at div. 105 bj diT. too 

104*980 ** ♦ ** 4 45.5 

* *.5 7 59 JL* 7 ,S_ 

** 4 II * 3,5 r 3 13.75 


by dir. 105 

« >7.5 

*93.750 

3 * 3.75 



by dir. 105 j 


at dir. 105 \ 

1 by dir. 100 

by dir. ipy 

*« *4 a». 5 l 



*7 47 

1 6 28,0 

6 2-.t 

10 50 1 

1 j”'* 4 .'» 

3*3.75 


1107 Neg. 




98*840 

98*690 

98*860 

98-785 

.*•775 

98-770 

100*870 

101*070 

100*900 

ICO'970 

100*985 

100*977 

98*890 

98-750 

98*860 

98*810 

98-805 

98-sti 


It dir. 100 It dir. 105 j by dir. 100 



at dir. 95 

*0 4< 59.5 

49 »* 

1 5 * 37 

1 at dir. 100 
10 46 41 
49 3 *. 5 
52 19 



at dir. 100 

10 55 10,5 
5 * S-S 

11 0 48 

at dir. 105 
xo 55 i6 
57 49,5 

II t 4 



Digitized by Google 


















































61*' Series cont. — 2-inch Ltad balls (with brass rod), bifilar iron wire ; (list. = ’307 inch, clxxxv 


1842 . 

No. 

Poritloa 
of the 

Mum. 

Extreme 

DivUtotvi 

obierred. 

tvt Mean. 

Zod Mean. 

3 nl Mean, 

Obnerred TlnM«. 

1 N 

N 

for Mvaii 
R«*MlnK 
Point. 

PuUit. 

h m N 

h ro • 

m t 

m » 

('ontinumi. 
T- 59-20 

Uo>i 9 'g 5 o 

Zlll 

Ni-g. 

I lg-CO 

79- 80 
117-42 

80- 10 

98-900 

98-610 

98-760 

98-755 

98-685 

98-720 

at dir. 95 
II 3 51 
6 S9 
9 » 9»5 

St div. too 
11 3 38 

6 33.5 
9 '$ 

liy dir. 9 5 

5 37,5 
» 48,75 

by dir. 100 

5 37.0 
2 48,50 

• 

168,564 

nil 

I’oi. 

$0*10 

121*40 

$0*40 

111*00 

100*750 

100*900 

100*700 

100-825 

100-800 

100-812 

si dir. 100 
11 12 6,5 

15 0 

>7 43.5 

at dir. 105 
II 12 20 

14 46 

'7 $ 7,5 

bj- dir. 100 
5 37,0 

by dir. 105 
5 37.5 

168,541 

2 48,50 

1 48,75 

2I«3 

Ni>g. 

121-00 

76-48 

120-46 

76-80 

98-740 

98-470 

98-630 

98*605 

98-550 

98-577 

Bt div. 95 
II 20 45 

23 16 

26 22 

St dir. ICO 
11 20 33 
23 28 
26 9,5 

by dir. 95 

5 37.0 

2 48,50 

by dir. 100 
1 48,15 

168,311 

1114 

Put. 

76- 80 
124-30 

77- 30 

123-92 

100-550 

100-800 

100-610 

100*675 

100*705 

100-690 

at dir. loo 
II 29 1,5 

3 > 53.5 
34 3*. 5 

ut dir. 105 
11 19 13 

31 41 

34 SO 

by dir. 100 
5 37.0 

i 48,5 

by dir. 105 

_ 5 _ 37 ^_ 
2 48,5 

168,500 

2115 

Neg. 

123-92 

73-40 

123-40 

73 - 8 * 

98*660 

98*400 

98*640 

98-530 

98-520 

98-525 

III dir. 95 

" 37 37,5 
40 10,5 

43 ' 4,5 

at dir. 100 
M 37 26,5 

40 21,5 
43 3.5 

by div. 95 
$ 37,0 

by dir. joo 
? 37 eO 

168,500 

s 48,5 

1 48,5 

Maj 6 
T- 59-20 
29-446 

Continued. 

2116 

Pos. 

8 $*;o 

1 1 1*40 
88'8o 
112*10 

100*550 

ioo* 6 co 

100*450 

100*575 

100*515 

100*550 

at dir. 100 

9 44 > 

46 56 

49 39 

•It dir. 102 
9 44 ,0 

46 46 
49 48,5 

by dir. 100 

5 38.0 
2 49,00 

by div. Id 

$ 38,5 

» 49,»5 

169,069 

in; 

.NVg. 

IIl'lO 
84*80 
1 1 1*90 

85*00 

98-450 

98-350 

98-450 

98*400 

98*400 

98-400 

m dir. 98 
9 5 » 34 
55 io 
58 12 

at dir. 100 
9 52 26,5 

55 »8 
57 4 

by div.98 

. 5 

1 49,00 

by dir. 100 

$ 37,5 
^ 4®»75 

168,950 

2 I >8 

Po», 

85-00 

115-92 

85-32 

115-80 

100-460 

100-620 

100-560 

100* 540 
100*590 

100-565 

ni dir. ico 
10 0 59 

3 5 * 
* 37 

at dir. 105 
10 1 17 

3 34 .) 
6 55 

by div. ICO 

5 38,0 

2 49,0 

by dir. 10$ 

5 38,0 

* 49,0 

169,000 

1119 

Ncg. 

115-80 

81-36 

115-50 

81-60 

98-580 

98-430 

98-550 

98-505 

9S-490 

98-497 

at dir. 95 
10 9 40,5 

12 7 

15 18,5 

.-It dir. too 
10 9 25 

11 23 
'5 3 

bydir.95 

1 49,0 

by dir. ico 

5 38,0 
* 49.0 

169,000 

1120 

Po». 

81- 60 
119-50 

82- 00 
119-20 

100*550 

100*750 

ioo* 6 co 

ico-650 

100-675 

100-662 

St dir. 100 
10 17 56 

20 49 

»3 34 

nt dir. 105 
10 |8 to 
20 34 
23 48 

by dir. 100 

$ 38,0 
2 49,0 

by dir. 105 

5 58.0 

2 49,0 

169,000 

1111 

Meg. 

119-20 

78-co 

118-80 

• 78' 30 

98-600 

98-4C0 

98-550 

98-500 

98-47$ 

98-487 

St dir. 95 
10 26 35 

»9 5.5 

32 13 

at dir. ico 
10 26 22 

29 19 

3 ' 59,5 

by div. 95 
2 49,00 

by div. ICO 

5 37.5 . 

» 48,75 

168,816 

nil 

Pos. 

78*30 

111*70 

78*80 

112*32 

ICO* 5CO 

100*750 

100*560 

100-625 

100-655 

100-640 

St dir. ICO 
10 34 52 

37 44 
40 30 

at dir. 105 
'O 35 4,5 

37 3 * 
40 4 i.S 

by dir. 100 

_5 38.0 
» 49.0 

by div. 105 

5 3 *,o 
1 49,0 

169,000 


Royal Astron. Sue. Vol. XIV. 


clxxxvi 61’* Series cont.— 2-inch Ltad balls (with brass rod), bifilar iron wire; dist.=-367 inch 


1842 . 

!. 

No. ; 

1 

’oiitlon 
of iho 

1 

Kxtreme I 
Diniiofii ' 
obMfTcd. 1 

lat MmqJ 

! 

hid 

3 rd MeftOtl 

ObMrr<«d 

1 

3 N j 

N 

for Mean 
RMtlnn 
point. 

or KcKtlng; 
Point. 

h m ■ 1 

h m II 

m • 

m • 

CoDtinucd. 

T = S 9'37 
Biai 9'438 

! 

iii3 

Neg. 

122*32 
74-80 
121*90 
75*20 ' 

98-560 1 
9*'350 
98-550 i 

1 

9 *' 4 S 5 

98-450 

98-452 

2t die, 95 
10 43 29 
46 2 

49 6.5 1 

at dir. lOO 
10 43 17,5 

46 > 3.5 

48 55 

by dir, 95 

5 37.5 

by dir. loo 
5 37.5 

• 

168,750 

7 48.75 

7 48,75 

1124 

! 

Pos. 

75-20 

125-80 

75-62 

125-32 

100* 500 

100*710 
' 1 
100*470 

100*605 

100*590 

100-597 

1 

at dir. ico 
10 51 47 
54 3*.5 
57 » 4.5 

at dir, 105 
10 51 58 

54 78 
57 35.5 

br dir. lOO 
5 37.5 

by dir, 105 

5 37,5 

168,750 

7 4 *. 75 

7 4*,75 

2125 

Neg. 

125-32 i 

71- 84 
124-88 

72- 28 

98-580 

98-360 

98-580 

98-470 

98-470 

98-470 

at dir, 95 
II 0 23 
2 58 

6 0,5 

at dir. loo 
IX 0 13 

3 8 

5 50.S 

by dir. 95 : 

5 37.5 

by dir. 100 

5 37,5 

168,750 

7 48,75 

7 48,75 

62 ’*'* Ser 

IKS. — Bra.ss rod alone , with bifilar iron wire ; distauci 

= -367 inch. 

Mty 7 
T = 5r88 

8 “’* 9 ' 3 °o 

V 

Contioaed 

1116 

Pol 

96*40 

103*28 

96*60 

103*20 

99*840 

99*940 

99*900 

99-890 

99-920 

99-905 

at dir. 99 
9 47 5 

49 ’ 

50 22,5 

at dir, 100 
9 47 * 4*5 

48 s«.s 

50 32 

by dir. 99 
3 > 7,5 

by dir. 100 
.3 > 7,5 

98,750 

> 3*.75 

> 38.75 

2127 

Neg. 

103*20 

95-82 

103*12 

96*00 

99-510 

99-470 

99-560 

99-490 

99 S >5 

99-502 

at dir, 99 
9 57 '6 
S 3 46 
55 34 

at dir. too 
9 5 * 7 

53 55 
55 »5 

by dir. 99 
3 >8.0 

by dir. 100 
3 18,0 

99,000 

1 39,0 

> 39,0 

2128 

Po«. 

96-co 

103-92 

96-20 

103-82 

99*960 

100*060 

100*010 

100*010 

100*035 

100*022 

div. 100 
9 57 9 

s® 4895 

xo 0 26 

at dir. loi 
9 57 >7 

58 40.5 

10 0 34 

by dir. loc 
3 > 7,0 

by diT. 101 
3 > 7,0 

98,500 

> 38,5 

> 38 ,S 

2129 

Neg. 

103-S2 

95 ' 3 * 

103-72 

95 ‘So 

99*600 

99 'S 50 

99*610 

99 ’ 57 S 

99-580 

99’ 577 

tt dir. 99 
10 2 1O95 

3 41 
5 7 * 

at dir. lOO 
10 2 3 

3 48,5 

5 70 

by dir. 99 
3 > 7.5 

by dir. xco 
^ > 7.0 

98,606 

> 38,75 

I 38,50 

2X30 

i’os. 

95 ' 50 
104-60 
95-68 
104-48 

100*050 

100*140 

100*080 

tOO'095 

100*110 

100*102 

at dir. 100 
10 7 3 

8 42 
10 20 

At dir. 101 
xo 7 10 

8 35.5 

by dir. ICO 
3 > 7,0 

by dir. 10 1 
3 > 7,0 

98,500 

i 

10 27 

> 3 *.S 

> 38,5 

1131 

Neg. 

104-48 

94- 82 
104-32 

95- 00 

99-650 

99-570 

99*660 

99-610 

99-615 

99-612 

at dir. 99 
10 12 4 

34,5 

15 21*5 

at div. ICO 
10 II 57,5 
13 41 
>5 >5 

by dir. 99 

3 > 7.5 

by dir, 100 
3 > 7 ,i_ 

I 

! 98,750 
! 

> 38,75 

> 38,75 

2132 

Poe. 

95-co 

105-12 

95-28 

105*00 

100*060 

100*200 

100*140 

100*130 

100*170 

100*150 

at div. ICO 
10 16 56,5 

18 36,5 

70 13,5 

at div. 101 
10 17 3 

18 30,5 
20 20 

by dir. loo 
3 > 7.0 

by dir. loi 
3 > 7,0 

98,500 

I 38,5 

« 38,5 

»>33 

Neg. 

105*00 

94*32 

104*90 

94*48 

99*660 

99*610 

99*690 

99‘635 

99-650 

99-642 

at dir. 99 

10 21 57 
23 28,5 
75 >5 

at dir, 100 
10 21 51 
73 34,5 
*5 9 

by div, 99 
3 >8,0 

by dir. ico 
3 >8,0 

99,000 

1 

1 39,0 

> 39,0 



62"'* SEntES continued. — Brass rod n/oue, with bifilar iron wire; distance = ‘367 inch. clxxxvii 


1842 . 

No. 

Potltloa 
of tbe 

DWtUonn 

obMirvoft. 

\nt Mean. 

2 nd Mean. 

1 3 rd Mean. 

:or 

Point. 

! Obeenrod Tlmee. 

3 N 

N 

for Mean 
Resting 
Point. 

h ms 

h m • 

m s 

m ■ 

CoDtiouoU. 

T-S 7 - 9 ® 

B-19166 

1134 

I’os. 

9448 

ioj'82 

94 ' 6 o 

105-70 

100*150 

100*210 

100*150 

ICO- 180 
100- igo 

100-180 

at div, 100 
10 26 49,5 
28 30 

30 6,5 

at dir. 102 
10 27 1 

28 28,5 
30 t 8 ,s 

by dir. 100 

3 t7,o 
t 38,50 

by div, 102 

3 t 7 ,s 
« 3 *, 7 S 

• 

98,522 

»'35 

Ncjf. 

105-70 

93- 80 
.05-50 

94- 00 

99-750 

99-650 

99 ’ 75 ° 

99-700 

99-700 

99-700 

at dir. 98 
10 32 56,5 

33 »7 

35 '4 

at dir, ico 
10 32 46 
33 »8 
3 $ 3 

by dir. 98 
3 t 7 ,s 

t 38,75 

by dir. 100 

3 > 7,0 

1 38,50 

98,537 

1136 

Po». 

94-00 

106-30 

94-20 

106-18 

ICO* 1 50 
ICO’250 
100*200 

100*200 

100*225 

100*215 

at dir. loo 
10 36 43 
38 24 
40 0 

at dir. 102 
to 36 53,5 
3 * t3 
40 1 1 

by dir. xco 
3 *740 

by dir. 102 
3 > 7,5 

98,3*7 

1 38,50 

t 38,75 

1137 

Nog. 

106-18 

93 ’+* 

105-94 

93-60 

99-800 

99-680 

99-770 

99740 

99-725 

99-732 

at dir. 98 
10 41 49 
43 'O 
45 6 

at dir. too 
to 4t 39 

43 »o 

44 56 

by dir. 98 

3 t 7 jO_ 

'*»' 38^5 

by div. ICO 

3 * 7,0 
t 3*,5 

98,500 

1138 

Poa. 

93-60 

106-72 

93-72 

106-52 

100*160 

100*220 

100*120 

100*190 

100*170 

100-180 

at dir, 100 
10 46 36 

48 16,5 

49 S 3 

at dir, 102 
10 46 46 
48 65 
50 3 

by dir. loo 
3 *7,0 

by dir. 102 
3 >7,0 

98,500 

t 38,5 

t 38,5 

1139 

Nog. 

106-52 

93-00 

106-36 

93-20 

99-760 

99-680 

99-780 

99-720 

99’730 

99-725 

at dir. 98 
10 51 41,5 

5 3 4 

54 59 

at dir, 100 
to 5 « 3 » 

5 3 13 

54 49,5 

by dir. 98 
3 t 7.5 

by dir. 100 
3 > 7,5 

98,750 

t 38,75 

t 38,75 

May 8 
T-5715 
B~i 9-438 

CoDtinued. 

2140 

Pos. 

97-18 

103-46 

97 ' 3 » 

103-32 

100*320 

100*390 

100*320 

100-355 

100-355 

IOO- 3 SS 

at dir. 100 

9 S 9 4 » 

10 I 27 

3 <5 

at dir, loi 

9 59 S» 
10 1 17 

3 10 

by dir. 100 

3 18,0 

t 39,0 

by div. 101 

3 >8,0 
1 39,0 

99,000 

ZI4I 

Nog. 

103-32 
96-48 
103-22 
9*' 54 

99*900 

99*850 

99-880 

99‘*75 

99-865 

99-870 

at dir. 99 
10 4 51 

6 14 
8 8,5 

at dir. 100 

to 4 4* 

6 23 

7 59 

by div. 99 

_J_t 7 , 5 .. 
t 38,75 

by dir, 100 

3 > 7.0 

> 38,50 

98,53* 

1141 

Pos. 

96-54 

104*00 

96*70 

103*90 

100*270 

100*350 

100*300 

100-310 

100-325 

100-317 

at div, too 
10 9 38 

11 22 

SSfS 

at dir. 101 
10 9 46 

tt t 3 ,s 

«3 4 

by dir. 100 

3 t 7,5 
t 3*, 75 

by div, 101 
3 >8,0 

1 39,00 

98,829 

2143 

Nog. 

103-90 

95-80 

103-80 

95-88 

99-850 

99'8oo 

99-840 

99-825 

99-820 

99-822 

at dir, 99 
to >4 44,5 
16 10 

18 1,5 

at dir, loo 

to 14 36,5 

16 18 
t 7 53,5 

by div. 99 

3 t7,o 
t 3 ’ 8 ,S 

by dir. 100 
3 > 7,0 

t 38,5 

98,500 

2144 

Poa. 

95-88 
104*70 
96*00 
104* 50 

100*290 

ico*350 

100*250 

100*320 

100*300 

100*310 

at dir. 100 
10 19 33 

21 16 

22 50,5 

at dir. 101 
to t9 40,5 
21 8,5 
22 58 

by dir. 100 
3 « 7 ,S 

by dir. loi 

3 > 7,5 

98,750 

t 38,75 

t 38,75 

2145 

Nog. 

104-50 

95-20 

104-32 

95-30 

99-850 

99-760 

97-810 

99-805 

9978s 

99'795 

at dir. 99 

to »4 37,5 
26 5 

*7 54 ,S 

at dir. 100 
10 24 31 

26 12 

27 48 

by dir. 99 
3 t7,o 

t 38,5 

by dir. 100 
3 > 7,0 

« 38,5 

98,500 


clxxxviii 62"’ Series continued. — Brass rod alone, with bifilar iron wire; distance = '367 inch 


1842 . 


No. 


CoDtioard. 


1146 


1147 


Portion 
of th«t 


Po3. 


\eg. 


Rxtreoie 

Divitioiu Id Me*n. 
ub*errvd. 


. 100*210 
** ' IOO'l6o 

^ 100*200 

105*00 I 


9o<S Mean 


100*235 

100*230 


105*00 

94’6o 

104-88 

94*71 


99*800 
99*740 ) 99*77® 
99'8oo I 99’770 


3rd M«ui 
or Rcottnje 
Point. 


IOO'13I 


99-770 


OlMonrod TlmM. 


nt diT. too 
10 »9 17,5 
31 10 

3» 44,5 


«t dir. 99 
10 34 30,5 

36 o 

37 4* 


at div. loi 
10 19 34 
3« 3 

3* S' 


9 

N 

s 

for Mean 
Keating 
Point. 

m II 

m • 

by dir. too 

by dir. ,0, 

• 

3 >7.0 

3 >7.0 

98,500 

' 38.S 

> 3*.$ 



at dir. too 

“> 34 14 , S 

36 6 

37 4'. si 


die. 99 

_3 17,5 

« 3*.7S 


bjrdir. too 


3 >7.0 


I 38,50 


9*.5S* 


T -57-15 

U— 19-460 


1148 


1149 


1150 


list 


1151 


1153 


Poj. 


I* I 100-160 
•°s *° ! ,00-350 

I ,00-3,0 

,05-71 I 


Neg. 


,05-71 
94-, 1 
,05-60 
94'3» 


99-910 

99-860 

99-960 


Poa. 


943* 

,06-36 

94’4S 

,06-30 


,00-340 

,00-410 

,00-390 


,00-305 

,00-330 


,00-3,7 


ut dir. ,00 
,0 39 1, 

4> *,S 

41 38 


at dir. ,o, 
,0 39 17 

40 57 

41 44 


99-890 

99-9,0 


99-900 


at dir. 99 

■o 44 *3>S 
4S S*.S 
47 4« 


at dir. loo 
,0 44 ,8 

4S 5* 

47 3SrS 


iVrg. 


106-30 

93-60 

106*18 

93.90 


Po», 


93*90 

107*00 


100*380 

100*405 


100*392 


at die. too 
10 49 14 

$o $6.5 

51 3, 


at dir. ,oi 
,0 49 ,9 

50 5, 

5* 36.S 


99-950 j 
99-890 I 
,00-040 


99-910 

99-965 


99-941 


,00-450 
,00-600 

94-10 : 

^ _ 1 ,00-5,0 

,06-81 I ’ 


Xeg. 


ic6*8i 

93’4* 

,06-70 

93-70 


,00-, 10 
,oo-c6o 
, 00-100 


,00- 515 

,00-555 


100- 540 


100-090 
,00-, 30 


I 


at dir. 99 
,0 54 ,7 

S5 47 
57 35 


at dir. ,00 
,0 54 ,1 

55 5* 

57 30 


at dir. ,00 
,0 59 6,5 

, , o 5, 

1 14 


at dir. tot 
,0 59 ,,,5 

, , o 46 
» >9.5 


at dir. ,00 
,, 4 7 

5 45 
7 *4.5 


at dir. to, 

n 4 *.$ 

5 49.5 
7 10 


by dir. ,00 

_3 17, p 

• 3».$ 


by dir. ,0, | 

I 

,3, >7,o_; 
, 38,5 i 


98.500 


by dir. 99 

' 3*.7$ 


by dir. ,00 

3 >7.5 

> 3*.75 


9*.7S° 


by dir. too 

3 ^ 7.0 

, 38,50 


by dir. , 0 , 1 

I 

3 >7,5 


> 3 *. 7 S 


98,598 


by dir. 99 

3 >8.0 

~, 39,o‘ 


by dir. ,00 

_3._ >».o_ 
I 39, o' 


by dir. ,00 
3 >7.5 


by dir. ,0, 
3 >8.0 


> 3*.75 


, 39,00 


by dir. too 
3 >7.5 


by dir. ,0, 
3 >7.5 


' 3».75 1 > 3*.7S 


99.000 


98.885 


9*.7S° 


TABLE II. 


"Xwz frst column contains the date of the observations, in the order in which they have 
been made. 

Tlie ^tmd column indicates the ordinal number of the experiment to which it is affixed. 

The third column denotes the position of the masses, or the side of the torsion box on which 
they are placed and continue, during the period of the experiment. The sign 4- denotes the 
positive side, and the sign — denotes the negative side. These three columns are similar to those 
in Table I, 

The fourth column expresses the number of seconds of time occupied by the torsion rod in 
making one vibration, the middle of which is assumed to be the resting point placed opposite 
thereto in the next collateral column ; and it is the same as the last column in Table 1. 

The Jifih column contains the mean resting point alluded to in the preceding paragraph; 
and is the same as the seventh column in Tabic I. When an asterisk occurs in this column, 
it indicates that the arc of vibration, to which it is annexed, has increased. 

The sixth column represents the mean distance of the centre of the masses from the centre of 
the balls, when in their positive and negative positions respectively, expressed in inches. 

Tiiesc last mentioned three columns contain the values that have been actually observed ; but 
the next tbrett columns contain the values that have been deduced from these observations, and 
which are employed in the computation of the results. 

The sevauh column denotes the time (= N) deduced agreeably to the method explained in 
page 52. When an asterisk occurs in this and the next column, it indicates that Cavendish's 
method has been employed in the reduction. Sec page 54. 

Tlie eighth column denotes the deviation (= D) of the torsion rod from its zero position . 
deduced, also, agreeably to the method explained in page 52. 

The ninth column is merely the mean of the values in the sixth column. See the note in 
page 54. 

The tenth column contains the single results of the experiments, combined by threes, in the 
manner explained in page 52. 

The eleventh and last column is the mean value of the single results, in the preceding column, 
in each day ; and which is, therefore, denominated the daily results. 

At the end of each series is given the mean result of all the single results, together with 
its probable error. There is also annexed the logarithm of the constant (C). 

For further rtmarhs see page 53. 
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Table II 


1841 . 

No. 

Po«. 

OhMrr«d. 


fUaulu. 

Tliiw of 
vibration. 

Bentinx 

Point. 

Dbtanec. 

TIrm 

1 

l>cvUtkKi 
= D. 

Dbtanca 
=* 1. 


DaUj. 

!•' 

Series. — 2 -inch Lead balls, with bifilar silk lines; distance = *177 inch 

- 

Jan. 24 

1 

2 

3 

4 

1 + 1 4 - , 

465-450 
470-796 
4690 34 
470-5S8 

"1*450 
94011 
1 10*225 
91*625 

10*9911 

11*0098 

469-019 

469-863 

8-411 

8*703 

11*0005 

5 * 995 ' 

5 **' 5 S 

5*9053 

IS 

5 

+ 

451-140 

108*911 

10-9993 







6 

— 

460-078 

93*437 

1 1*0032 

455*650 

8-194 

1 1*0013 

5*7379 



7 

-1- 

45 '*307 

'"*'37 


454 * 4 " 

8-134 


5 * 74*3 

5 743 ' 


8 

— 

454*955 

95-900 







»7 

9 

+ 

504-800 

1 i6*Soo 

' 0*9934 







10 

— 

504-480 

96-487 

1 1*0010 

504-150 

10-116 

10*9972 

5*7659 



1 1 

+ 

503-141 

116-637 


503*4*7 

10-118 


5*7401 



12 

— 

5°**745 

96*175 


501-618 

10*124 


5*7143 

S 7355 


'3 

-f- 

501-781 

116-411 


501*849 

10*115 


S* 7"6 




- 

501-087 

96-087 







z8 

>5 


445-106 

1 14*212 

10*9920 







16 

— 

444 * 37 > 

97*511 

11*0013 

444*156 

**'43 

10*9966 

5*5604 



>7 

-1- 

443*>77 

'13-387 


444-601 

8-C40 


5-6404 

5-6150 


iS 

— 

447*685 

97*100 


445-686 

8*046 


5-6637 


>9 

+ 

444*200 

113*000 


446-591 

8-119 


5*6356 



20 

— 

450-186 

96-415 







»9 

21 

+ 

451-900 

1 15*400 

10-9906 







21 

— 

45»*470 

98-400 

1 1*0027 

451*065 

8-071 

10-9967 

5 * 7*31 



»3 

+ 

447 * 4 »» 

113-687 


449-195 

7*961 


5*139 

5*7770 



— 

449*469 

97-115 


448-169 

8-040 


5*7337 



*5 


446*719 

113-115 







30 

26 

— 

471-800 

93-700 

10*9910 







17 

+ 

474*670 

111*150 

10*9910 

475-650 

9*975 

10*9910 

5-1088 



z8 

— 

480-460 

88-700 


484-078 

' 0*593 


5-0801 



*9 

+ 

500*713 

108-615 


495*637 

9*469 


5*9579 



30 

— 

500-649 

90*675 


500-883 

9-750 


5*9093 



3 « 

+ 

501-509 

"'• 7*5 







Feb. I 

3 » 

— 

453 * 93 ' 

95-861* 

10-9953 







33 

-4 

461-090 

113-350 

10*9940 

459-899 

8-741 

10-9946 

5*5531 



34 

— 

461-488 

95**75 


459 * 3 '» 

8-756 


5*5196 



35 

+ 

451*185 

"3-415 


455*754 

**394 


5-6790 



36 

— 

456*760 

97*400 


453*034 

8-190 


5-6818 



37 

+ 

446-431 

" 4*537 














MeiD reeult n 

5*6813 





log. C « 6-3603556 



Probable error •- 

-0184 


2 "'* Series. — 

2 -inch Lead balls, 

with bifilar silk lines ; distance = ‘177 inch. 

Feb. a 

3 * 

+ 

465*095 

111-937 

10*9962 







39 

— 

453 ** 3 ' 

94-461 

10*9940 

458-401 

9*"5 

10-9951 

5-1903 

5*3557 


40 

+ 

461*050 

113*450 


457*579 

8-863 


S-41'i 



4 t 

— “ 

45 »' 9«7 

96-987 








Table II. 


cxci 





OfaMrrcd. 

Dedomd. 

Rcaulu. 

1841. 

!fe. 

Po*. 

Tim* of 
VUiracton. 

BeMiof 

Paint. 

DiaUncc. 

Tlfi>e 

D*«l»tlan 

«D. 

IHeuoce 

-8. 

Single. 

Daily. 

Feb. s 

4 » 

_ 

470'7«* 

95 - 417 * 








41 

+ 

445*947 

110*737 


457*450 

8*238 

10*9951 

5-6361 

5*7557 


44 

— 

467*156 

931*5 


457**1* 

•■449 


5-6751 


45 

+ 

44 S't>l 

109*313 







5 

46 


45 »*» 7 $ 

97-650 

10*9984 







47 

+ 

4 S»-»i 3 

114-587 

10*9986 

460*1*0 

8-653 

' 0-9965 

5-4646 



+! 

— 

470-456 

95*9i»* 


465-596 

8-6j7 


5-6156 

5-2S86 


49 

+ 

463*560 

111-567 


465-769 

9*609 


5'*777 


50 


467-500 

90-615 


483 ' 8*6 

10-987 


4*8660 



5* 

+ 

551*744 

IIJ-Oll* 







6 

S» 


476-650 

116*100 

10*9988 







51 

— 

4 « 4-*37 

97-617 

10*9960 

479-761 

9*094 

10*9974 

5-6057 



54 

+ 

47 »’S *5 

115*950 


461190 

9*491 


5*6182 

5 -» 7'5 


55 

— 

496-675 

96*100 


493**40 

9-765 


5*71*5 


56 

+ 

503 ' 6 Sg 

115*311 


494*868 

6-647 


6-3496 



57 

— 

475-40 ■ 

99 U 7 * 







t 

5 » 

+ 

456-500 

115*000* 

10*9986 







59 

- 

491*400 

95*400 

10*9968 

493 3CO 

9*806 

10*9977 

5*6920 

5*6920 


60 

-f 

5*7*900 

II 5 * 050 * 














Meu rosult 

5-5616 





/09. C -> 6*3603556 



Probable error 

-0644 



S" Series. — 2-inch Lead balls, with bifUar $itk lines ; distance = •Ml inch. 


Feb. to 


II 




61 

62 

64 

*5 

+ 

+ 

473*403 

488*763 

501*775 

503*920 

501.615 

*09*537 

90*475 

111*375 

9**900 

114*100 

11*0008 

10*9960 

488*176 

499*058 

502*807 

9-990 

9S44 

9-918 

10-9984 

5*4710 

5*8024 

5*8460 

5-7065 

66 

- 4 - 


108*950 

lO '0092 






67 

— 

45**575 

90-650 

10-9946 

457-556 

6-734 

10*4460 

5-4989 


68 

+ 

461-537 

107*687 


461*966 

*543 


5-7563 


69 

— 

474*»i5 

90 350 


474*»»3 

9’543 


5-4061 

<■6(86 

70 

+ 

4»S'9>6 

111*187 


484-965 

9-556 


5'64‘s 


7 » 


493-670 

93-800 


492*018 

9*409 


5*9023 


7* 

+ 

494*405 

114*050 


494-916 

9-767 


5*74*3 


7 J 

- 

496-985 

95150 







74 

+ 


1 17*800 

io'5^8o 






75 

— 

456-807 

100*387 

10*9913 

456-995 

$‘190 

10*9952 

5-6516 


76 

+ 

457-'84 

1*5*737 


456*000 

5-576 


5-5616 


77 

— 

451-613 

96-775 


453*975 

8-356 


5-6597 


7« 

+ 

453-061 

111*237 


451-160 

8*147 


5-7611 

5*6269 

79 

— 

450*094 

93*111 


45'*S95 

6-456 


5*5344 


80 

-f 

4S3*>3* 

tol'lii 


451-610 

8-159 


5-6971 


81 

— 

454-916 

9 ** 47 S 


456*686 

6-993 


5*3»»9 


82 

+ 

463-761 

110*112 







«3 

+ 


109*050 


481-131* 

9-087 


5-6701 

5-8701 

S4 


461-415 

90*750 
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Table II 


1841. 

No. 

Po*. 

Obarrred. 

Doiiuood. 

Krtnlti. 

Time of 
vibration. 

Point. 

IHitancc. 

Tima 
“ N. 

l>avUll«»n 
» 1). 

UlManee 

Single. 

Dally. 

Krb. 13 

*5 

— 


94-450 

10*9931 







S6 

+ 

4$l'COl 

109*050 

10-9975 

454-31S 

8-497 

10-9953 

5-6584 



87 

— 

45»'635 

94-464 


45''9<>7 

8-494 


5-6501 



$8 

+ 

4S0’357 

109*050 


451-400 

8-488 


5*6416 



89 

— 

45ii53 

94-487 


454-068 

8-369 


S‘6 o 35 

5 ”*f5/ 


90 

■4* 

453-410 

109*400 


454‘565 

8-300 


5-7117 



9' 

— 

459-189 

93-114 


460-610 

S-681 


5-6084 



9' 

•f 

470-655 

111-350 







»4 

93 

+ 


113-550 

tO‘9992 







94 

— 

458-585 

96-664 

10*9920 

45*'953 

8-378 

10-9956 

5-7690 



95 

+ 

459‘3»* 

113-487 


458-356 

8-664 


55653 



96 

— 

456-198 

95-464 


456-560 

8-447 


5'7997 

5 7*59 


97 

“T 

454- 5** 

110*215 


453'9«7 

8-194 


57695 



98 

— 

450-3S8 

94-414 








99 

— 


9*'775 








100 

•r 

450-311 

IC9-487 


453'7ii* 

8-445* 


5‘74»9 

5' 74*9 

*5 

lOI 

+ 


I tO'400 

11*0000 



10*9963 




10s 

— 

445-850 

94-300 

10-9946 

444-756 

8-114 


5 5945 



103 

+ 

443-664 

1 10-650 


445-386 

8-153 


5-5844 

5'55*3 


104 

— 

44*‘373 

94'3il7 








105 

— 


92*050 








10^ 


462*899 

108-987 


470-670 

8-884 


5-717* 



J07 

— 

478-444 

90-387 


478-074 

9-57* 


S’474» 



108 

+ 

49»'5'5 

1 10*100 








109 

+ 

480-445 

1 16-350 








110 

- 

487-544 

95-914 


487-470* 

10-050* 


5-4401 

3-4401 

i 6 

Ilf 

— 


89-500 

10*9936 







iia 

+ 

480-345 

108-650 

1 1-0008 

486-736 

9-914 

10-9971 

5-4848 



”3 

— 

493-148 

88-150 


493 *5* 

10-165 


5-4906 



114 

+ 

5o6'4t2 

108-314 


504-441 

9‘6i2 


6*0199 



"5 

— 

504-998 

90*025 


503-970 

10*071 


5-7851 



1 16 

+ 

503 47 5 

1 12*015 








117 

— 

S'4*S7 

93'4*7 

10-9936 







iiS 

+ 

509-856 

115-445 

10*9992 

510-918 

10-334 

10*9964 

5'7955 

5-7894 


1 19 

— 

509-744 

96-045 


508-531 

10-459 


5‘7*3* 


120 

+ 

504-784 

117-664 








lat 

+ 


111*000 








121 


508-430 

100*350 


508-758* 

10-487* 


5-7746 

5'77*6 

»7 

“3 

— 


93-850 

10-9938 









447-564 

110*250 

10*9992 

449-931 

8-469 

10-9960 

5-6177 



'*5 

— 

454-303 

93'575 


450-484 

8-403 


56714 



116 

+ 

448-974 

109*712 


449776 

8-456 


5-6410 



i»7 

— 

448-859 

94-845 


448-716 

8-140 


5-6744 



ii8 

+ 

448-175 

108-500 







i8 

119 

4- 

• • • • « • 

110*500 

11-0008 







130 

— 

454-300 

103*400 

10-9918 

455'3'4 

8-503 

10-9968 

3‘593* 



'3« 

+ 

456-348 

120*312 


4S5’5»3 

8- 540 


5‘574> 



'3* 

— 

455‘«3* 

103-064 


435-555 

8-318 


5-7168 



•33 

+ 

455’6'9 

119-145 


434-995 

*•434 


5-6310 


1 '34 

— 

453605 

101*450 













Mesn reralt ^ 

5*6640 




log . C •• 6-3603556 



Probable error m 

-0136 
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xcIt Table il. 


1841 . 

No. 

Pu. 

Obwrred. 


H«ulU- 

Tfan* of 
Vlbratkn. 

RMiUif 

Puiol- 

Dlataoc*. 

rtoM 

-N. 

DevliUon 

-l>. 

DteUnce 
- ). 

Sintto. 

Diiir. 

Murb S 

1*5 

+ 


1x1*810 

10-9936 







‘*4 

— 

$00*917 

ICC’917 

' 0*9943 

503*559 

9-874 

10-9959 

5-8656 



**S 

+ 

<o6'igi 

ii8‘$ii 


503-884 

9*544 


6*0763 

5 * 9* *7 


186 

— 

501*115 

97-930 


501*098* 

9-849 


5-8131 



■»7 

+ 


116-745 








188 

+ 


117*070 


49 «- 73 '* 

9-947* 


5-8657 

5-6657 



“ 

W* 4 S 








9 

190 




92'teo 

10*9951 







* 9 * 

+ 

447 'S‘S 

106*087 

xo'9111 

4*7*075 

7-3*4 

10 * 993 * 

5-8415 



* 9 » 

— 

416*586 

90'417 


416*901 

7*447 


$5903 



*95 

+ 

4 i 6 ! 7 t 

*04-575 


4 * 7 ‘*S* 

7 * 4 »» 


5-6191 



*94 


428 695 

89-017 


418-938 

7*557 


5-5816 

5'5577 


*95 

+ 

45 *‘ 49 * 

103*710 


43 ** 3 S 7 

7*411 


5-7619 



196 

— 

457'750 

88-750 


437-603 

*-505 


5*»434 



*97 

+ 

445 ‘ 4 *» 

107*811 


445-671 

8*1x1 


5-5863 



» 9 * 

— 

458091 

94-385 








*99 

— 

498 ' 47 S 

90*050 








too 

+ 

498'434 

110*515 


496-971 

9 ' 79 » 


5-7617 

5-7817 


SOI 

- 

496 - 54 J 

91*830 







10 

sot 



91*000 

10*9937 







toj 


411-315 

104-767 

10*9905 

410*941 

7*037 

10*9921 

5 * 753 * 



IQ* 

— 

4 lo' 55 « 

89-385 


4 * 0*375 

7-176 


5-6185 



to5 

+ 

419'o6i 

101*707 


419*73* 

7*131 


5-8447 



to6 

— 

410*149 

87-505 


419-765 

7**74 


5-8117 



107 

+ 

*i9*$oo 

101*000 

* 

410*380 

7*090 


5-8949 

C 


to8 

— 

411173 

86-135 


441-763 

7*505 


5 * 44 ** 

* ' 


too 

+ 

417*008 

101*191 


419-918 

6*781 


6-1177 



no 


44 J- 3«5 

89-3*5 


440*188 

8-536 


5-1864 



311 

+ 

44 ‘' 97 S 

111' $01 


450-764 

9'io8 


5*0417 



tit 

— 

4 ‘S- 7»1 

96-847 


465-015 

7-631 


64740 



tIJ 


481*680 

111*711 







II 

»»4 

+ 


113*350 

10*9908 







»*5 


433'455 

98-547 

10*9918 

4 » 7*990 

7*375 

10*9918 

5-8764 



ti6 

4 - 

411518 

113*145 


445-769 

7-644 


S- 4>87 



t *7 

— 

414- 568 

97-365 


4*3-536 

7*115 


5-7607 



ti8 

+ 

411-481 

109*945 


421*950 

7*53 


5-6355 



»>9 


411*171 

93*511 


411* 143 

7*o6i 


5-7667 



tto 

+ 

+11*549 

105*315 


410’Stl 

6-998 


5-7819 



tti 

- 

417-878 

» 9 -i 45 







1% 

lit 

- 


93 * 7*0 

xo 9936 







ttj 

+ 

411 -J 5 * 

106185 

10*9911 

412113 

7-169 

10*9914 

5-6783 



»4 


411-871 

90*171 


411*069 

7*437 


5-4467 



a »5 

+ 

418179 

103*810 


411014 

7**49 


5-6133 



116 


419*870 

88-450 


4*4*044 

7*050 


S- 8 i 7 » 

5-8817 



+ 

418*158 

101*191 


410-580 

7*'77 


5-6309 



111 

— 

415-93* 

» 5 - 4*5 


418-904 

7*iSo 


5507* 



»J 9 

+ 

415-486 

98680 


4 > 6-435 

6*840 


6-0754 



130 


43«-835 

84-577 







*4 

131 

+ 

411*841 

106*895 

10*9911 







131 

— 

413-118 

91' 111 

10*9940 

419*131 

7*151 

10*9916 

S’ 534 > 



*35 

+ 

417-418 

106-357 


4 * 9 * 35 * 

7 * 4'4 


5-4189 



*54 


419*411 

9 o ’917 


418*660 

6-991 


5*7*70 



* 3 $ 

+ 

418-371 

103-485 


418*136 

7-146 


5-5898 



136 

- 

416-383 

87-447 








iMrao nmU " 5 * 7 * 9 * 


Ay. C » 6’)5fzi)6 PrubaUr error « *0141 


Digitized by Google 



Table II. 


cxcv 






Obserrcd. 

• 

DeUnetd. 

Bemlts. 

1K41. 

No. 

Po«. 

Tin>« of 
Vibration. 

Besting 

Point. 

UUUncf. 

Time 
« N. 

Deviation 
“ D. 

l>lsUoee 

Single. 

Dell;. 

S**" Series. — 2-inch G/ass balls, 

with bihlar si/A lines ; distance *= -177 inch. 

March 15 

»37 

-1- 

363 - 09 * 

103-312 

10*9903 







138 

— 

355*200 

93-067 

10-9915 

358-481 

4-940 

10*9909 

3-8416 



»39 

+ 

36 o ’435 

102- 5S0 


357-357 

S -*04 


5 - 3 "S 

3-7111 


240 

— 

353 ' 36 « 

9 i -*77 


356*689 

4-806 


3-9456 


141 

+ 

359-600 

99*200 


357-336 

5-17* 


3-5449 



141 

— 

356-783 

S6-435 







16 

*43 

+ 

370-754 

106-787 

10-9896 







»44 

— 

35 i- 4 >o 

95-080 

10-9914 

358-754 

5-048 

10*9910 

5-7261 



»45 

+ 

361-424 

103-565 


358-273 

5-04* 


S-7177 

3-73*7 


*46 

— 

358-824 

91-882 


361-341 

5-098 


5-75*' 


»47 

+ 

366-296 

100* 592 


364-464 

5*202 


5-7350 



148 

— 

3 *<'443 

88-492 







>7 

>49 

+ 

464-524 

109-262 

10-9892 







* 5 ° 

— 

481-9*3 

92-661 

10-993* 

476-470 

8-550 

10*9912 

5-963* 




+ 

477 ' 5 »* 

110-162 


477-1*7 

8-340 


6-1303 

6-1006 


> 5 * 

— 

47«‘563 

94-500 


473-389 

8-209 


6-1309 


>53 

+ 

47 *- 9'9 

111-577 


474-543 

8-186 


6-1781 



>54 

— 

480-77* 

95-910 








> 5 S 

— 


92-4*5 

10-9928 







156 

■4- 

465-764 

1 10*132 

10-9898 

471-811 

8-085 

10-9913 

6-1836 



*57 

— 

477‘879 

95497 


472-761 

8-181 


6-1354 

6*0844. 


258 

+ 

469-525 

113-587 


473-146 

8-458 


3-944* 


>59 

— 

475 ' 65 S 

97‘*45 


473-006 

8-272 


6-0741 



260 

+ 

471-19* 

115-192 







iS 

261 

+ 

368-59* 

106-837 

10-9892 




3-6953 



a6z 

— 

359-666 

95-11* 

10-9918 

363-637 

5*15 

10*9905 



163 

+ 

366-625 

104*250 


364-802 

5-368 


5-5684 

5-4691 


264 

— 

366-192 

91-917 


368-316 

5-902 


5-1630 


265 

+ 

374'°97 

103-193 


381-356 

s-994 


5-4497 



266 

— 

410-941 

9049s 







>9 

267 

+ 

374 ' 74 * 

107-687 

10-9888 







168 

— 

369-990 

96-340 

10*9920 

370-697 

5-819 

10-9904 

5-293* 



269 


368-060 

108-310 


368-741 

5-688 


5-3694 

5-5169 


270 

» 

368-856 

97-5*7 


369-462 

5'*45 


5-8456 


271 

+ 

37*-078 

107-715 


371-360 

5-574 


5-5573 



272 

— 

37 *- 39 i 

95 - 6*5 








>73 

4 

445 ' 9 *S 

115-950 

10-9888 







>74 

— 

47 »-s 63 

98-937 

10-993* 

466-016 

8-012 

10*9910 

6-0801 

6-0801 


>75 

4 

475 ' 0 i 3 

X 14*012 







ao 

276 

4 

358-026 

109-737 

10-9905 







*77 

— 

349 ' 75 S 

98-742 

10-9932 

3 54- 1 14 

4-S96 

10-991S 

S' 75'4 



278 

4 

358-916 

107-33* 


356-896 

5- '45 


5-5593 

5-7775 


*79 

— 

359'994 

95-34* 


363*87 

5-»43 


5-6516 


280 

4 

3 74- *45 

104-3*7 


374-943 

5-136 


6-1466 



281 

— 

391-186 

9 *- 767 








282 

283 

J- 

457 ' 7*7 

460-747 

100*032 

85-655 


444-073’ 

7-397* 


5-9866 

5-9866 


284 

4 

473‘095 

111*730 








>83 

— 

479’979 

96-617 


475-087 

8-385 


6-0447 

5-9668 


286 

4 

467-*97 

115-045 


470-850 

8-434 


5-8889 


287 

— 

468-816 

99-657 













Mean result = 

5-7990 




lOff. C ta 6-3506819 



Probable error « 

-0317 



»7 

310 


3 »* 


3 »* 


3 »J 


3>4 


3*5 


439 * 73 * 

llt‘930 

10*9904 

444‘797 

97*407 

11*0017 441*199 

44 »** 7 o 

111 ‘oSi 

441*016 

43 »’ 7*7 

9 J' 4 »; 

439 ** 9 i 

439 * 4 ° 

107*163 

440*101 

44»*997 

qi‘6oo 



+ 4 S»'o *7 

1 109*017 

10*9937 

- 447-153 

9**»95 

11*0063 

+ 44<>'»*9 1 

109*317 


- 4 *!'o *4 1 

94*443 


+ 4 * 4 - 4 >» I 

116*077 


— 495 -O 0 O 

9 »- 31 S 



38 

3>6 

+ 

45 >-S 75 

117-075 

10*9907 


3*7 

— 

460-163 

101*175 

11*0058 


3«* 

+ 

455-4*9 

** 7-955 



319 

— 

455 * 4 * 

101*051 



310 


45*959 

116*391 



3** 


4 S*- 7*9 

99'6ii 



3*» 

*f 

447-95* 

114115 



3*3 

— 

4 S'- 94 ' 

96*117 



3*4 

+ 

465-5*4 

111*687 


































cxcviii 


Table II. 


1841 . 

Ho 

P« 

OtM*rr« 4 . 

l>*ducrd. 

RmuIU. 

TlRM of 
VUmUoa. 

Point. 

IMMuma. 

TlflM 

I>rri*tk4t 

- ). 

Mnglt. 

D4II7. 

CoduoumI. 

i«» 

+ 

sit’s50 

100-437 


111*074 

>•791 


5 ' 75»7 



5*3 

— 

111-909 

96-I11 


111*146 

1-790 


5-7690 



3*4 

+ 

111-517 

100*350 


111-173 

.-864 


5 ‘ 54>4 



3 !S 

— 

111*750 

96 ' 43 » 


111*117 

1-814 


5-6605 



3 *‘ 

+ 

1 I 1 - 49 * 

99 '«i 2 


111*145 

1-Sti 


5 * 7*41 



1»7 

— 

111-150 

95 * 94 * 


111*497 

1-831 


S'‘S»S 



3SS 


115-000 

99*397 


113*161 

1-697 


6- 1434 



3»9 

— 

** 4*394 

96-065 


1x4*074 

i*8?o 


5-6131 



390 

+ 

114-511 

100*115 


114-511 

1*906 


5 ’ 541 » 



39 * 

— 

114-915 

96-740 


114*896 

1-791 


5-9163 



39 * 


115150 

100*430 


115*109 

1-894 


5'6to8 



393 

— 

115*4*3 

96-541 


115*401 

1*901 


5*5973 



394 

+ 

115*515 

ioo'i6i 














iMetn romlt 

5-6814 




loff.C ^ 6*3603556 



Probibli error • 

‘0108 

S'* 

Seribk. — 2 J-inch Zlrat/ ballo. 

with biBlar silk lines; distance =*415 inch. 

April 4 

39 S 

+ 

121-750 

101*515 

10-9918 







396 

— 

111-000 

97 * 47 * 

lo*qgt6 

111*061 

1*014 

10*9941 

5-6569 



397 

+ 

121-500 

■Oi' 4*7 


111*115 

1*019 


5'6i8i 



39 « 

— 

111-500 

97 -l «7 


111-675 

1*000 


5-6869 



W 

+ 

112-000 

101*190 


111*750 

1*004 


5*6691 



400 

— 

211-500 

97**75 


111*615 

1*004 


5-6617 



401 


211*500 

101*077 


111-531 

1*004 


S‘ 5*3 



401 

— 

111*651 

96-961 


121*651 

1*057 


5-5181 



4*3 

+ 

111-804 

101-075 


111*940 

1*993 


5*7101 



404 

— 

111*500 

97*117 


1X1*101 



S- 7 «o 8 



4*5 

+ 

lll’OOO 

101*335 


122*1x5 

1*015 


5-6193 



406 

- 

111-000 

97 * 35 * 







5 

407 

+ 

lll'OOO 

101*317 

10-9938 







40S 

— 

111*947 

97*11* 

io'oq6a 

111*990 

1*038 

10*9951 

5 ' 5 »S 7 



4*9 


111-065 

101*160 


111*010 

1*041 


S’S 7«5 



410 

— 

111-963 

97 - 141 


111*998 

1*031 


5-6054 



4*1 

+ 

111-000 

tOI'150 


111*918 

I'OiS 


5 ‘l 79 



4 *» 

- 

21 I -750 

97 -o »7 


I 1 I-I 7 S 

1*041 


5-5690 



4*3 

+ 

lll'OOO 

101*191 


lll'OOO 

1*001 


5-6895 



4*4 

— 

llt‘150 

97 ** 9 * 


iii'oSo 

1*007 


5*6766 



4*5 

+ 

iirlii 

101-412 


1x1*035 

i-otS 


S '*414 



416 

— 

111*150 

97410 


iii’i6] 

I’oiS 


5-6113 



4*7 

+ 

111*333 

101*651 


111*219 

i'oi8 





418 

- 

lll'OOO 

97-711 







6 

4*9 

+ 

*>■•*17 

101*675 

10-9945 







4*0 


111-500 

97-605 

10-9955 

111-584 

1*041 

10*9950 

5*5545 



4 »* 

+ 

111*500 

101-705 


111*615 

1*049 


5 ' 5 J 7 ‘ 



4 ** 

— 

lll’OOO 

97-607 


111*864 

1*039 


S‘S 767 



4*3 

+ 

111*958 

101-667 


111*916 

1*015 


5-6141 



4*4 

— 

111*750 

97-615 








4*5 

— 

113*000 

97-521 

10*9981 







4 »* 

+ 

iii'5oo 

101*710 

10-9934 

1x1*715 

1*019 

10*9958 

5-6465 



4*7 

— 

111*860 

97 -«oo 


111*704 

i‘oi6 


5 ’* 54 J 



4 ** 

+ 

111*599 

101-987 


121*717 

1*047 


5*5975 


CoDtioafd. 

4*9 

“ 

221*851 

97 - 9*7 


121*717 

1-041 


5*6iit 



Digitized by Google 



Tabls II 


Blnfl*. I D4II7. 


CootiBued. 4to 


log . C “ 6-}631199 


9*^ SsRiss. — 2-inch Lewi balls, single copper wire; diameter = ’0178 inch. 


+ 

31H141 

1 

100*742 

10*9930 




4 S« - 

J 97 ’I 77 

88'491 

io* 99$6 

j 9 S 6 « 

6'6o2 10*9958 

5 * 439 * 

4 S* + 

1 399 * 4*4 

101*652 


400*225 

6*614 

s'ssH 

451 - 

404-696 

90*357 


403*605 

6*510 

5 * 74*4 

4 SJ + 

1 405-616 

104*105 


405-764 

6*686 

5-6505 

454 - 

4 fi 7'»39 

91*107 


1 




I 93 «o 5 


10*9959 

10*9999 ]8e*8» 


5*957 

6*077 

5*944 

6*046 

6-175 

5 ' 6»7 

6 - 39 J 

6-730 

10*9964 

5*54 

5*990 

5 906 
5'8ii 

10*9979 


5 ’6 Ssi 

5 ' 6 «W 

S* 4 " 









































oc 


Table II 





Observed. 

I>odac«<i. 

RewlU. 

1841. 

Ko. 

Po*. 

Time of ! 
VibniioD. 1 

Rtetini 

Point. 

DUunoe. 

Time 
” K. 

l>«rUUon 

D. 

IMsUnc* 
- 1 . 

Slojtle. 

Dallf. 

April 14 

477 

+ 

407-04* 

101*543 

10-9935 







478 

— 

41**99 

88-90* 

11-0006 

409-974 

6-693 

10-9971 

5-7607 



479 

+ 

408-* $9 

103-037 


409-307 

6-705 


5 - 73'7 



480 

— 

408-413 

90-350 


4o8-*46 

6-58* 


5-8086 



481 

+ 

407-899 

103-99* 


408-207 

6-690 


5-7 1 37 



481 

— 

408-619 

90-87* 


408-207 

6-665 


5-735* 

5-7*60 


483 

+ 

407-691 

104*411 


407-7*0 

6-691 


5-699* 


484 

— 

406-881 

91-187 


406-60* 

6-647 


5-7055 



4*5 

+ 

406-955 

104-550 


406-915 

6-656 


5*7066 



486 

— 

406-871 

9 l -**7 


406-791 

6-66: 


5-6980 



487 

+ 

406-467 

104-675 


406-477 

6-648 


5-701* 



488 

— 

406-103 

91-47* 







18 

4*9 

+ 

386-9*7 

96-9*7 

10*9921 







490 

— 

389-891 

84-437 

11-0016 

39 >' 9*3 

6-485 

10*9969 

5-4337 



491 

+ 

400-986 

97-887 


398-984 

6-479 


5-6364 



491 

— 

404-073 

85-4** 


403-999 

6-4*0 


5-83*1 

5-6673 


493 

+ 

406*864 

98-637 


406-194 

6-685 


5-6619 


494 

— 

406-978 

S5-110 


407-** 8 

6-711 


5-6688 



495 

+ 

408-093 

98-4*7 


4 ^ 7-595 

6-604 


5-7710 



496 

— ■ 

407-117 

* 5 - 3»7 







»9 

497 

— 

401-778 

85-*** 

11*0013 







498 

+ 

406-814 

98-157 

10-9969 

405-539 

6-573 

10*9091 

5-7376 



499 

— 

406-750 

85-000 


406-730 

6-669 


5-688* 

5-6978 


500 

+ 

406-605 

98-4** 


406*607 

6-661 


5-6916 


501 

— 

406-470 

85-*oo 


406*462 

6-677 


5-6740 



501 

+ 

406-303 

98-687 














Mean reaalt 

5-6711 





log . C 0 6-3603556 



Probable error— 

-o >43 


10“’ Series. — 2-inch balls, 

with biftlar brass wire ; distance = 

•415 inch. 

April 

503 

+ 

>75-974 

>03-947 

10*9910 







504 

— 

176-755 

101*490 

11*0X23 

>76-375 

I* 58 

1 i*coi7 

5-6678 

5-7101 


505 

+ 

176-016 

104-065 


>76-341 

1*39 


5 - 75»5 


506 

*— 

176-579 

101-685 







»7 

507 

— 

> 77->43 

99-7 >5 

11*0041 







508 

+ 

176-807 

102*130 

10-9998 

176-841 

1-159 

10*9970 

5-6981 



509 

— 

176-610 

99-707 


176-701 

>-*57 


5-698* 



510 

+ 

>76-777 

101*215 


>76-737 

I *49 


5-7370 



5 " 

— 

176-784 

99 - 7»7 


176-781 

>-*54 


5 - 7>70 



5 >* 

+ 

176-78* 

102*157 


>76-7*5 

i-*6* 


5-6771 



S '3 

— 

176-553 

99-737 


176-710 

1-164 


5-667* 

5-6703 


5'4 

+ 

>76-955 

101*175 


>76-749 

1-158 


5-6967 


5'5 

— 

>76-533 

99-780 


176-687 

1-146 


5-7476 



5«6 

+ 

>76-7*7 

102*270 


>76-687 

1-148 


5-7383 



5<7 

— 

176-76* 

99-767 


176-780 

1-187 


5-5703 



51* 

+ 

176-871 

101*411 


176-878 

1*312 


5-470* 



5*9 

— 

177*010 

99-807 


>76-905 

1-177 


5-6119 



5*0 

+ 

> 76 - 73 > 

102*311 








Tablb II. 


1841 . 

Vo. 

Pm. 

ObMretd. 

Deiluced. 

Be««lU. 

Time ot 
Vtbrfttlon. 

BeMlOK 

Point. 

DiaUoce. 

Time 

- V. 

nerUUof) 

-D. 

I>i*Uacc 
• 8 . 

Siofle. Delly. 

April aS 

5.. 

+ 

I 7«'596 

ioa‘191 

10*9911 






51a 

— 

176*818 

99 ' 71 « 

11*0014 

'; 6 - 74 S 

1*153 

10*9968 

S* 7«94 


5»3 

+ 

176-750 

loa'iSo 


176*819 

1*146 


57570 


SH 

— 

177*000 

W» 4 S 


176*887 

1*148 


575'5 


S >5 


176*801 

IOS‘905 


176-903 

1-356 


5-7068 


516 

— 

177009 

99 ' 9 J* 


176*891 

1*165 


5-6746 


5*7 


I 7«’750 

101*5x0 


176*811 

t*x6i 


5-6876 


s>* 

— 

176-743 

100*065 


176*766 

1*156 


5-707, S- 7»30 


S »9 

+ 

176*830 

101*637 


176*788 

1*156 


5*7086 


530 

— 

176-750 

100*185 


176-731 

1*154 


5*7140 


53 » 

+ 

176-594 

101*750 


176-717 

1*160 


5-6858 


S 3 » 

— 

176-931 

100*175 


176-711 

i‘i6o 


5-6855 


S 33 

+ 

176-393 

101*841 


176*611 

1*171 


5'6355 


534 

~ 

I 76':34 

100*310 







log. C “ 6*3603556 


Probabiv error • 


1 1*** Series. ~ 2«inch /.ead balls, with bihlar iron wire ; distance = *415 inch. 


535 

+ 

110*817 

102*090 

S 3 « 

- 

IIO'OOO 

9 *‘ 47 S 

537 

+ 

11015s 

101*040 

53 » 

— 

** 0*439 

98-487 

539 

+ 

110*150 

101*005 

540 

— 

110*194 

9S-450 

54 * 


110*150 

101*995 

S 4 » 

— 

110*191 

98-465 

543 

+ 

110*351 

xoi‘031 

544 

— 

110*401 

98-417 

545 

+ 

110*458 

101*085 

546 

— 

110*146 

98-540 

547 

+ 

110*107 

101135 

54* 

— 

110*310 

9S-591 

549 

+ 

107*711 

*03-445 

550 

— 

111*031 

99-873 

55 » 

+ 

107*3x7 

iort*o 

5 S» 

— 

208*000 

99-830 

553 

■f 

107-673 

103-383 

554 

— 

108*031 

99*747 

555 

4 - 

108*666 

105*325 

556 

— 

109*186 

99*710 

557 

- 

110*300 

100*400 

55 * 


110*111 

103*941 

559 

— 

110*406 

100*377 

560 


110715 

103*900 

561 

— 

110*467 

100*167 

561 

+ 

110*717 

103*810 

5^3 

— 

no -717 

ICO* 187 

564 

+ 

no'467 

103*737 

565 

- 

108'coo 

100*147 

$66 

+ 

111*750 

*03-77* 

567 


108-465 

100*360 


io’99t3 5*8601 

5*6963 


/luyjL Astros. Sue. lot. XIF. 


Digitized by Google 



ecu 


Table II 


1841 . 

No. 

Pot. 

Obaerred. 

Deduetd. 1 

Bnulu. 

Time of 
Vibration. 

RectinK 

Point. 

Dbtaneo. 

Tlroo 
- N. 

D^iatkin 
*» D. 

DUtaneo 

-}. 

Slnfie. 

Daitj. 

Continued. 

S68 

+ 

108*501 

104*015 


208*598 

1*769 


5*6413 



569 

— 

108*916 

100*592 


108*838 

1*751 


5*7091 



57 ° 

-r 

209*000 

104*177 


109*035 

1*768 


5*6681 



57 1 

- 

109*116 

100*690 


209*223 

1*748 


5*7434 



57 * 

+ 

209*460 

104*195 


109*463 

1*761 


5 * 7 ' 4 > 



573 


109*7:7 

100*655 


109*651 

1*771 


5*6888 



574 

+ 

209*710 

104*205 


109*713 

1*770 


5'69S6 



575 


109*716 

100*675 


109*776 

1*783 


5*6604 



576 

+ 

109*964 

104*177 


109*965 

1*810 


5*5861 



577 

— 

110*118 

100*637 


210*152 

1*805 


5*6115 



57 * 

+ 

210*21 1 

104*220 


210*214 

1*786 


5*6745 



579 


210*217 

100*657 


210*214 

1*791 


5*6555 



5 *° 

+ 

210*213 

104*161 













Meen reiult e. 

5*6811 



log . C ™ 6*3603556 



Probable error ^ 

•0072 

12 ”‘ Series. — 2 -inch Glass balls, 

with biiilar iron wire; distance = * 

41 . 5 inch. 

.Mey 4 

581 


171*154 

loi*8ti 

10*9974 







581 

— 

171*177 

100*481 

10*9992 

171*840 

1*178 

10*9983 

5*6114 



5*3 

+ 

171*650 

101*867 


171*904 

1*159 


5*7188 



5*4 

— 

171*039 

100*615 


172*075 

1*138 


5**359 



5*5 

+ 

i 7»-573 

102*917 


171*346 

1*154 


5 * 773 » 



586 

— 

171*199 

100*601 


> 7 I ‘474 

1*141 


5**476 



5*7 

+ 

171*916 

101*851 


171*666 

1*185 


5*6430 



588 

— 

171*615 

100*360 


173*020 

1*151 


5**336 

5*7060 


5*9 

4 - 

> 73 ' 9»7 

102*472 


• 73 ' 3 »» 

1*193 


5*6478 



590 

— 

171*811 

99*810 


> 73'444 

1*170 


5*7670 



59 > 

-f 

174*107 

101*830 


173*707 

1*151 


5*88co 



591 

— 

> 73'594 

99*45 


173*876 

1*197 


5*6650 



593 

-f 

174*111 

101*450 


> 73‘948 

1*139 


5 * 95*4 



594 


> 73’976 

99*097 







6 

595 

— 

178*914 

101*435 

10*9992 







596 

+ 

> 79'45 

103*860 

10*9974 

178*938 

1*164 

10*9983 

5*6Si6 



597 

— 

17**540 

101*227 


178*831 

1*251 


5*7191 



59 * 

+ 

179*102 

103*605 


178*965 

1*139 


5*7980 



599 

— 

179*116 

101*025 


1791 19 

1*250 


5*7633 



600 

+ 

« 79 ‘S 4 i 

>° 3'445 


i 79 ' 3 *» 

1*155 


5*750* 



601 

— 

179*318 

100*845 


179*461 

1*165 


5*7101 



6OZ 

+ 

179*651 

103*305 

10*9965 

• 79 - 53 » 

1*169 


5*6963 

5*7315 


603 


> 79'493 

100*687 

11*001 1 

> 79 ' 5>9 

1*177 

10*9988 

5*6599 



604 

+ 

179*441 

103*180 


• 79 ' 47 > 

1*156 


S* 75'4 



605 

— 

179*508 

100*647 


179*470 

1*151 


5*7697 



606 

4 - 

179*411 

103*115 


> 79 ’ 45 « 

1*251 


5 * 773 ' 



607 

— 

> 79 ‘ 45 * 

100*597 


179*410 

1*265 


5*7066 



6c8 

4 - 

179*315 

103*130 







7 

609 

+ 


102*925 

10*9974 







610 

— 

171*907 

100*371 

11*0010 

173*108 

i*i8i 

10*9992 

5*6854 



611 

4 - 

• 73 ’ 3*7 

102*550 


173*183 

1*148 


5*8656 



6iz 

— 

» 73 ’ 45 « 

100*135 


173*601 

1* tS6 


5*6986 

5 * 7*59 


613 

4 - 

174*117 

101*467 


174*034 

1*153 


5*8909 



614 

— 

> 74‘453 

100*187 


174*416 

1*167 


5 ** 45 * 


Continued. 

615 

4 - 

174*644 

101*577 


174*911 

1*148 


5*9764 



Table II 


CCIIl 


1841 . 

No. 

Po«. 

Obi«rT«d. 

Dcdaccd. 

ReMitta. 

Tlnw of 
Vibration. 

KritUnjc 

Point. 

Distance. 

Time 
— N. 

Deviation 
■0 D. 

Distance 

- 

Single. 

Dally. 

CoDCinuod. 

6|6 

— 

1 75-906 

100-373 


175-7*9 

1-159 


5-9793 



617 


1-6-703 

102-812 


176-679 

1*2x9 


5-7447 



6 i 8 

— 

» 77 ' 4<>7 

100*371 


177-3^ 

1-217 


5-7928 



619 

+ 

177700 

iox-800 


177-818 

1*271 


5 57*9 

5-7*59 


6io 

— 

178-465 

100*142 


178-190 

1-261 


5-6467 



621 


178-132 

102*530 


178-185 

1-243 


5-72*2 



6zz 

— 

178-013 

99947 







May 8 

6ij 

+ 

173-801 

103-282 

10*9970 







6 j 4 

— 

172-675 

100*921 

11*0012 

172-941 

1-168 

10*9091 

5-7426 



625 

•t- 

172-616 

103*232 


172-764 

1-153 


5*054 



626 

— 

173-151 

100*930 


173-057 

1153 


5-8251 



627 

+ 

173-310 

103-242 


173-181 

1*191 


5-6473 

5-7531 


628 

— 

172-954 

100*790 


173-092 

1-183 


5-6796 



629 


173 -iSi 

103*070 


173-1*3 

1-156 


5-8184 



630 

— 

' 73'478 

100*727 













Mean ruault •• 

5-7603 




log. C = 6-3306819 


Probable error — 

-00S7 

IS"" Seiiie.s.— 

- 2 -incli Glass balls (loaded), with bifilar iron wire 

distance = - 41.5 inch. 

May 9 

631 

+ 

116-703 

101*407 

10-9967 







632 

— 

1 16-500 

100*342 

1 1*0003 

116-472 

0-524 

■0-9985 

5-8065 



1633 

+ 

1 16-187 

101-375 


116-343 

-528 


5 -7497 



634 

— 

1 16-500 

100*297 


116-442 

-529 


5-74*6 



635 

+ 

1 16-584 

101-337 


116-667 

-522 


5-S482 



636 

— 

1 x7*cco 

100*290 


1 16-S33 

-522 


5*649 



637 

+ 

1 16-750 

101-332 


116-802 

-51s 


5-9415 

.A 


638 

— 

1 16-711 

100*315 


116-709 

-509 


6-0020 

5 *015 


639 


1 16*667 

101-335 


1 16*626 

-509 


S-9934 



640 

— 

1 16*460 

100*317 


116-611 

-S 34 


5-7114 



641 

+ 

1 16-859 

101-437 


116-782 

-544 


5-6228 



642 

— 

116-953 

100-380 


116-908 

-539 


5-6*73 



643 

+ 

116-870 

101-482 


116-973 

-544 


5-6412 



644 

““ 

117-199 

100*407 







10 

645 

+ 

117-361 

100-445 

10-9967 




i 


646 

— 

117-650 

99-400 

1 1*0019 

117-422 

-550 

10-9993 

5-6218 



647 

+ 

117-028 

100-557 


117-330 

•543 


5-6854 



648 

— 

117-615 

99-540 


117-35* 

-522 


5-9163 



649 

-r 

117-153 

100-612 


117-385 

•540 


5-7223 



650 

— 

117-620 

99-522 


117-514 

•sss 


5-5799 



651 


117-665 

ico-632 


117-623 

•543 


5-7137 



652 

— 

117-549 

99-610 


117-54S 

•544 


5-7170 



653 

+ 

* 17-434 

100-737 


117-561 

•546 


5-6764 



654 

— 

117-830 

99 * 6 So 


117-699 

•546 


5-6897 

5-6825 


655 

+ 

1 17*702 

ico-807 


117-753 

•543 


5-7264 



636 

— 

117-780 

99-760 


117-743 

•534 


5-8219 



657 


117-711 

100-850 


117-744 

-530 


5 *S66 o 



6 38 

— 

117-773 

99-820 


117-717 

•529 


5*744 



659 

+ 

117-613 

100*907 


117-691 

•535 


5*059 



660 

— 

1 17-768 

99-*55 


117-600 

•546 


5-6801 



661 

+ 

117-230 

100*990 


117-568 

•539 


5-7508 



662 

— 

1 18-004 

99-967 


117-757 

•539 


5-7693 


Continued. 

663 

+ 

117*770 

101-082 


117-763 

-570 


5-4561 



Digitized by Google 


CCIV 


Table II 


1841. 

No. 

Pot. 

Oboerrod. 

Deduee<L 

RmuIU. 

Time of 
Vibration. 

Rotting 

Point. 

l>Utanc«. 

Time 

*»N. 

Devlatloo 
“ I>. 

IXMance 

-3. 

Single. 

Dallj. 

Continued. 

664 

— 

iir$u 

99-9 '5 


117-698 

0-398 


5- '949 



66; 

+ 

xi8*oco 

101*140 


"7-874 

■579 


5-3814 

5-6815 


666 

— 

I I7'988 

100*050 







May 11 

667 

+ 

117-470 

100-8S0 

10*9966 







668 

— 

117-790 

99-840 

11*0012 

117-666 

■53» 

10-Q980 

5-8366 



669 

-1- 

1 17-616 

100*930 


"7-697 

■540 


5-753' 



670 

— 

117-768 

99-860 


117-691 

■536 


5-7956 



671 

-1- 

117-617 

100-935 


"7-695 

•53> 


5-*395 



671 

— 

117-780 

99-880 


1 17-606 

■536 


5-7*7' 



673 

+ 

ii7-i;o 

100*972 


' 17-450 

•533 


5-8043 

5-7*93 


674 

— 

ii7-;i8 

99-930 


"7-479 

•538 


5-753* 


675 

4- 

1 17-630 

101*042 


117-631 

■53* 


5-7681 



676 

— 

117-750 

100*000 


117-663 

■535 


5-8036 



677 

+ 

ii 7-5»5 

101*100 


' 17-571 

■53* 


5-8173 



678 

— 

117*491 

100*070 


'17-476 

■537 


5-7636 



679 

+ 

117-399 

101*190 


"7-447 

•539 


5-7394 



680 

— 

117-500 

100-151 













Maan raault 0 

5-744' 




tog. C • 6-3306819 



Probabla error ■» 

•0127 


14 *'' Series. — 2 -inch Ivory balls, 

with bihlar iron wire ; distance = - 

415 inch. 

May 13 

68i 

+ 


100-S03 

'0-9959 







68i 

— 

i;i-o;6 

98-971 

11*0015 

151-170 

0*900 

10-9987 

5-6459 



683 

+ 

1 31-484 

100*742 


'51-346 

*900 


5-6516 



684 

— 

151-363 

98-910 


'51-483 

-889 


5-73'* 



68; 

+ 

151-715 

100-63; 


'3*-444 

*912 


5-5*44 



686 

— 

151-966 

98-711 


151-468 

-895 


5-6911 



687 

+ 

153-115 

100*372 


'51-^4 

■849 


6-0184 



688 

— 

151-383 

98-367 







'4 

689 


151-517 

100*027 

'0-9974 







690 

— 

151-530 

98-470 

11*0032 

151-013 

-888 

11*0005 

5-7013 



691 

+ 

151-467 

100-467 


'5'-9'9 

*920 


5-4961 



692 

— 

151-115 

98-785 


151-960 

■871 


5-*c'7 



693 

■f 

>S>’944 

100*592 


'3'-93' 

-890 


5-6*13 



694 

— 

151-611 

98-837 


'5'-8 i 3 

-870 


3-7773 



69s 

+ 

151-065 

ICO- 565 


151-878 

-889 


3-6*47 

5-6761 


696 

— 

151-763 

98-737 


»3'-954 

-891 


3-6713 



697 

o. 

151-118 

100-478 


131-057 

-891 


5-6854 



698 

— 

152*009 

98-655 


'Si'36 

-891 


5-6913 



699 

•f 

151-198 

'00-397 


'51-131 

■893 


5-6*37 



700 

— 

>5»-3»5 

98-567 


'51-330 

■909 


S-591* 



701 

-1- 

'5»-375 

'00-375 


'31-346 

-899 


5-6431 



701 

— 

152*510 

98-587 








703 

+ 

'53-777 

100*107 

10-9973 







704 

— 

153-701 

98-097 

11*0031 

'33-777 

-941 

1 1*0002 

5-5765 



705 

+ 

133-918 

99-857 


153-880 

-885 


5-8611 



706 

— 

153-961 

98-077 


'53-957 

■9'5 


5-6756 



707 

+ 

133-978 

99-957 


'54-09' 

-905 


5-74*3 

S-73'9 


708 

— 

134-446 

9S-i'7 


'54-117 

*901 


5-7840 



709 

+ 

154-041 

100-081 


154-1 '7 

*907 


5-7430 



710 


'54-340 

98-310 








Table II. 


ccv 


1641. 

No. 

Poe. 

UbMirad. 

OedaMd. 

RMolte. 

Time <tt 
VibretiM. 

Reeling 

Petal. 

DielaBce. 

TiiM 
— N, 

Dvriatkm 

•D. 

Dleune* 

fliaide. 

Deilr. 

&Jar 15 

711 

+ 

•S3' 536 

98-591 

10*9976 







7*» 

— 

*53*57 

96-561 

1 1*0051 

*53*90 

0*970 

11*0013 

5**995 



7M 

+ 

15V911 

9S-411 


*53*3*7 

■887 


5*8050 



7*4 

— 

■S4'>»> 

96-711 


153*773 

*948 


5-4638 



7*5 

+ 

•S3'4°+ 

98*805 


•53'998 

■973 


5*3390 



716 

— 

■S4'49« 

97-007 


*54*53 

'954 


S'4S‘3 



7*7 

+ 

*54*019 

99*0*5 


*54**54 

-956 


5'445o 



718 

— 

I54 0»5 

97-110 


154*111 

•9*3 


5-6991 

S'5»>3 


7*9 

+ 

154-300 

99*067 


*54*37* 

•911 


5'7i3* 



710 

— 

• 54'*“ 

97-167 


•S4'S7‘ 

*935 


S'597* 



71 1 

+ 

*54*407 

99*110 


154*600 

*91* 


5-6136 



7*a 

— 

■54'7«S 

97*410 


IS4'76 o 

•900 


S'»>93 



713 

+ 

I55-063 

99151 


*54-94> 

*947 


5*553* 



7»4 

— 

15485! 

97185 


155-081 

•944 


5-5807 



7*5 

+ 

•5S'54* 

99*097 


155-461 

'9*3 


5*7357 



716 

— 

155891 

97117 













Mean reiult ™ 

S'*574 



Isff . c — 

6-3406469 



Probable error ■> 

’OI5I 

15 "’ Series . — 5 

‘inch Ivory balU, with bihlar tran wire ; distance * 

416 inch. 

M., 31 

7*7 

+ 

■S3'*'S 

101*651 

10-9908 







7>« 

— 

•S3'»39 

loo'tSi 

11-0036 

•S3'‘4S 

0*918 

10*9971 

S'‘3T» 



7*9 

■f 

I53-090 

1M'7»7 


'S3'43« 

•918 


5*6110 



730 

— 

*53*735 

101*010 


*53*450 

*934 


5-5166 



73* 

+ 

15314a 

101-990 


*53*45* 

■949 


5*4393 



73* 

— 

I5 !s 8! 

toi*i6i 


*53*4»9 

•9x9 


S'SS48 



733 

+ 

*53*300 

103-050 


*53*457 

•948 


S'4454 



734 

— 

153-640 

101-147 


*53*579 

•935 


5*S»99 



735 


*53*737 

101-987 


'S3'»93 

'914 


5'S44i 



736 

— 

'S3'‘$» 

iot-090 


153-613 

*93* 


5*5575 



737 

+ 

*53*44* 

101*911 


*53*495 

•913 


$ 5957 



73« 

— 

*53*443 

101-057 


153-410 

-919 


5-6146 



739 

+ 

*53*35* 

101-851 


153*404 

*901 


5*7155 



740 

— 

•53'469 

101*041 


*53-411 

-90s 


S'7«>8 



74* 

+ 

*53*355 

ioi’855 


*53*355 

■9*4 


5-6405 



74* 

— 

*53**40 

toi-oie 


153141 

•918 


5*5479 



743 

+ 

153130 

toi'880 

10-9908 

153*106 

•911 

fO‘9965 

S'‘3S* 



744 

— 

*5»*9»5 

101*100 

11*0012 

151*931 

‘910 


S'S73‘ 



745 

+ 

*51-75* 

103*001 


151*604 

•»73 


5**474 



746 

— 

*5*990 

101-010 


151-367 

•991 


5*13*0 



747 

+ 

*5**740 

tol-987 


151-469 

*960 


5*3090 



748 

- 

151*406 

101-115 







JnDe 1 

749 

+ 

*54*434 

101*145 

10*9883 







75* 

— 

»54*5»* 

100-317 

11*0037 

154*411 

•965 

10*9960 

5*4*75 



75* 

+ 

154-189 

tol‘151 


*544*7 

*915 


5*59*7 



75* 

— 

•54'77* 

100*445 


•54'S4« 

•940 


5*57*4 



753 

+ 

*54*450 

101*400 


154-681 

*919 


5-5870 



754 

- 

155051 

100*598 


*54*750 

•949 


5*5310 

5'S>3‘ 


755 

+ 

•54'446 

101*595 


iS 4'76! 

'941 


5*5754 



756 


*55**3* 

100-815 


154-887 

•908 


5*793* 



757 

+ 

■S4'843 

101*687 


*54'990 

•935 


S'*33» 


Continued. 

75« 

“ 

*55**45 

100*807 


155- 103 

*945 


5-5818 



Digitized by Google 



Tablk 11. 


+ 155'stai 

- *55594 

+ >5S'3‘7 

- 'ii’iH 



leg. C « 4 ' J4C6469 


Dwlaccd. 

Ben 




- N. 

- D. - 3. 

»ls«U. 

*55*5*5 

0*950 

5-5683 

*55*459 

•95 S 

S'54»7 

*55*473 

■947 

5-5966 

I5}*6i6 

•95» '0'995» 

5*4359 

153911 

: *955 

5*5553 

154*014 

j *943 

55*55 

153-878 

*9*9 

5*S88S 

'S3‘«SJ 

*949 

5-4691 

*53*90* 

I *9»* 

S’‘575 

153-876 

1 *9*» 

5-691S 

*53*793 

! *904 
1 

5*7370 


Mean result » 

5*5557 


Probable error t> 

*0133 


IB'* Sebies. — 2-inch Ginn balls, with bifilar iron wire ; distance = '415 inch. 


773 

+ 

174*666 

xoi*35i 

10*9901 





774 

— 

»74*5®3 

99**75 

10*9997 

•74‘SW 

1*114 

10*9949 

5'6157 

775 

+ 

174 *^ 

101*177 


»74-S7> 

1*111 


S’64»3 

776 

— 

*74*54* 

99*835 


174-611 

I'lCO 


5-7029 

777 

+ 

*74*799 

101*195 


174-677 

1*110 


5'‘S94 

778 

— 

*74*57* 

99*7*5 


>74'677 

1*111 


S‘S47 

779 

+ 

174*770 

101*081 


<74'7»9 

1*197 


5-7289 

780 

— 

175*085 

99'66i 






781 

+ 

179-841 

103*681 

10*9908 





781 

— 

177*861 

100*777 

11*0000 

178*766 

1*183 

10*9954 

5-5»97 

783 

+ 

17950a 

103*005 


178*761 

1175 


5-‘>45 

784 

— 

178-184 

100*131 


178-770 

1*190 


5'S5»6 

785 

+ 

179*110 

101*410 


■78-744 

1159 



786 

— 

«:8*374 

99*670 


178*803 

1*173 


S'‘359 

787 

-4 

*79*»55 

101*015 


178-807 

1*161 


5-6853 

788 

— 

*7«*344 

99*1*a 


178-773 

i‘i8o 


5-6032 

789 

+ 

1:9*149 

101*73* 

1 

■78-933 

1*164 


5-6843 

790 

— 

179*090 

99*095 


■79-103 

**»75 


5*6460 

79* 

+ 

*79’c85 

101*560 


■79'03S 

1*161 


5*7043 

79* 

— 

l?8*88i 

98*982 


178*910 

1*159 


5*7054 

793 

+ 

178*790 

lot '440 


■ 78-848 

1*146 


5-7610 

794 


178-930 

98-9U 






795 

+ 

169*469 

101*191 

10*9931 





796 

— 

*73**54 

99*461 

10*9980 

171*538 

1*181 

10*9955 

5*a*5* 

797 

+ 

*74*378 

*01*757 


*73*854 

t*ii6 


5*5779 

798 

— 

*73*568 

99*187 


*71'79» 

1 1*134 


5*4916 

799 

+ 

*73*777 

101*555 


*73*754 

i‘ic8 


5*6084 

800 

— 

*73*954 

99091 


173*910 

1*1x9 


5 ‘s 684 

Sot 

-4 

*73*993 

101*487 


*73*973 

1*197 


5’674» 

8ox 

— 

*73*953 

99*095 


*73*980 

1*109 


5-6184 

80) 

+ 

174*0*0 

101*540 


>73*959 

1*116 


S'539^ 

*04 


*73*845 

99'oSo 


173*700 

1-238 


5-469 ■ 


Digitized by Google 



. Table II 


ccvii 





Ohoerrod. 

Deduced. 

RmuIu. 

1841 . 

No. 

P«. 

Tiaio of 
VlltniUoo. 

Resting 

Point. 

Distance. 

Tlmii 

-N. 

Doriation 

«D. 

Distance 

-j. 

Single. 

Dslly. 

Coutinued. 

S05 

+ 

,73-090 

101-575 


173-3*7 

1-200 


5-6220 



806 

- 

I 73 'S »4 

99*270 


173-431 

1-176 


5-7396 

5-5597 


807 

+ 

,73-586 

,0,-672 


173-495 

1-208 


s-5917 



808 

- 

,73-285 

99-240 







June 6 

809 

+ 

174-700 

,03-267 

10-9938 







810 

_ 

,73-039 

100*422 

10-998, 

173-822 

1-237 

,0-9959 

5-4808 



811 

+ 

174-5,2 

,02-525 


173-96, 

1-174 


5-7842 



8ii 

- 

« 73 ‘ 7*4 

99-932 


,74-049 

1*223 


5-5580 



8.3 

+ 

,74-, ,6 

102*232 


173-964 

1-194 


5-6875 



814 

- 

173-842 

99 - 7 SS 


173-962 

1*213 


5-59*3 

5-6211 


815 

+ 

174049 

102*130 


,73-766 

1*250 


5-4203 


816 


,73-124 

99-505 


173-561 

1*229 


5-5000 



817 

4 - 

> 73‘949 

,0,-797 


173-793 

1-173 


5-7779 



818 


,74-, 5, 

99-395 


174*110 

,-193 


5-701* 



819 

+ 

,74-19, 

,0,-765 


174-197 

1*204 


5-6554 



810 


174-256 

99-317 


174-218 

1*204 


5-6567 



S2S 

+ 

,74- ,7 « 

,0,-685 


174-19* 

1*209 


5-6320 



8iz 

- 

,74-196 

99-2,5 













M>-an result n 

5-6113 




U > g . C = 6-35068,9 



Probable error •• 

*0119 


17 “‘ Series. — 

2 -iiich Lead balls, with bifilar trort wire (shortened); distance =‘415 incli. 

Juno S 

813 

+ 

,68-205 

,03-819 

11*0002 







824 

— 

,68-, 35 

,01-460 

10-9978 

168-167 

1-168 

10*9990 

s-5523 

5-5523 


825 

+ 

,68-194 

103-775 








8a6 

+ 

,68-936 

103-485 

10-9981 







827 

— 

,68-597 

101*222 

,0-9955 

168-830 

1*140 

10*9968 

5-7359 



828 

*t- 

169* 190 

,03-522 


168-93, 

1-164 


5-6244 



829 

— 

,68-750 

, o ,-,65 


168-908 

,-182 


5-5372 



8 30 

•T 

,68-942 

103-537 


,68-866 

1*142 


5-72*3 



S3, 

— 

,68-832 

101*342 


,68-885 

1*142 


5-7296 



832 

+ 

,68-936 

103-717 


168-908 

1-179 


5-5513 

5 - 6 s 5 » 


*33 

— 

,68-931 

101-377 


,68-916 

1-164 


5-6,04 


834 

+ 

168*869 

,03-695 


168-899 

,•142 


5-7306 



*35 

— 

,68-928 

,01-445 


,68-915 

1-124 


S -*»34 



836 

+ 

,68-935 

103-692 


00 

1-197 


5-5970 



*37 

— 

,68-943 

101*150 


,68-979 

1*212 


5-4047 



838 

+ 

,69-096 

103-457 


169-018 

,-,32 


5-7*93 



*39 

— 

,68-938 

,0,-235 







9 

840 

+ 

,68-390 

lOI' 122 

10-9974 







841 

— 

,67-906 

98-752 

10*9950 

168-085 

,-,82 

10-9961 

5-4840 



S42 

+ 

,6?-, 39 

lori 12 


167-958 

1-164 


5-5603 



*43 

— 

,67-648 

98-817 


,67-858 

1-167 


S-5395 



*44 

4. 

,68-000 

101*190 


,67-9,2 

1*111 


5-8224 

5-6188 


*45 

— 

,68-000 

99117 


,67-956 

1*112 


5-8202 



S46 

+ 

,67-825 

10,-495 


,67-858 

1*190 


5-4324 



*47 


,67-7*4 

99-3,2 


,67-806 

1*125 


5-7427 



S48 

+ 

,67-832 

101-632 








*49 

+ 

,69-320 

101*410 

10*9986 







8$o 

— 

,69-34, 

99-095 

,0-9954 

,69-33, 

,-176 

10*9970 

5-5932 

5-6462 

Contionad. 

*S> 

+ 

,69-324 

,01-485 


,69-257 

,-,78 


5-57** 


Table II. 


1841 . 


C<Miuau«d. 151 
*53 
*54 
«S 5 



JUM 10 857 

* 5 * 

*59 

S60 

861 

862 
*63 

864 

865 

866 

867 

868 

869 

870 


D«d«cc 4 . 

RMa 




8in|(l«- 

- N. 

•D. 


169*120 

1*154 


5-6856 

168*996 

1*164 


5-6185 

168*887 

1*158 


5-6504 

168*903 

1*140 


S’7407 

169157 

1*1*7 

10*9963 

5*3499 

168*901 

1144 


$•7*07 

i68*Qit 

1143 


5 * 7 * 7 * 

169*068 

1*145 


5*7470 

169*065 

1*158 


5-6615 

169*062 

1144 


5 ' 7 Si 6 

169*060 

1*141 


5 ' 74»5 

169*062 

1*177 


5*5709 

169*006 

]*i8o 


5*5530 

168*946 

1*157 


5 ' 659 + 

169*000 

1*138 


$•7576 

169-057 

1151 


5-6914 

167-995 

1*160 

10 - 995 } 

S-!8}> 

167-994 

1137 


^'6061 

168*057 

1*14$ 


5-6705 

167-995 

1*157 


5*5977 

167*869 

1*130 


5-7118 

167-857 

1*110 


5-8151 


loff . C “ 6 ' 3 ^ 3 S 5 ^ 


18“* Series. — 2|~inch /A'ad bails, wilh biBlur hrftss wire; distance = ’380 inch. 


Jane 14 

»79 

880 

88 1 
881 

883 

884 

S85 

+ 

+ 

+ 

+ 

**4*956 

»» 4'547 

**5*060 

**4*910 

**S *»93 

*14*9*6 

*15-500 

96775 

9**030 

96**00 

9**797 

95*85* 

91*47* 

95*450 

10*9958 

10*9917 

»M *777 

1*4-894 

*15*043 

2*5*105 

**$‘i6i 

2*1*8 
2-I4J 
2*114 
** 109 
2-089 

10*9937 

5*4840 

5 * 45 *> 

5‘5333 

5*5495 

5 *‘oS 4 

S*SH 7 

*5 

886 


*17*196 

98*9** 

10*9937 







887 

— 

»i6-776 

94-481 

10*9939 

** 7*044 

2141 

10-9938 

5 ’ 5 ‘SI 



888 

+ 

»* 7 ' 43 o 

98*607 


a*?*OH 

**130 


5 * 59*5 



889 

— 

1*6*500 

94**10 


»» 6 - 77 i 

2*120 


5-6049 



890 

4 * 

**6*665 

98-195 


316*596 

**114 


S' 5*57 

5*5790 


891 

— 

2x6*556 

93-885 


*16*631 

*137 


5*5534 



892 

+ 

**6*750 

98-015 


zx6‘6$6 

2-129 


5 *S 75 S 



893 

— 

**6*568 

93-650 








*94 

+ 

117*009 

105*177 

10*9942 







*95 

— 

2*6*000 

100*780 

10*9930 

1*6-376 

*134 

10*9036 

5 ' 5487 

5 ‘S »76 


896 


3*6*496 

104*920 


1*6-304 

1 149 


5-5065 



897 

“* 

*x6'**7 

100*465 








Digitized by Google 



Tablk II 


CCIX 


1841 . 

No, 

1 

Poo. 

Obscncd. 

Deduced. 

Romilbi. 

Time of 
Vibration. 

Kcttiug 

Point. 

l>Utaukce. 

Time 

DevUtUin 

D. 

DUtance 

ss 

Sinfflc. 

DiUy. 

June i6 

$ 9 S 

1- 

» 4 S'o 94 

101-875 

10-9947 







*99 

— 

114-873 

97-545 

10-9947 

**4-980 

2*110 

10-9947 

5 -S 4«7 



9CO 

+ 

*15-083 

101-655 


22 $'OIO 

2*100 


5-5696 



901 

— 

225*000 

97-365 


225*020 

1-1*6 


5-5010 



902 

•f 

225*000 

101-580 


224*908 

2*123 


5-5043 



903 


*24-635 

97-30* 


1*4-773 

*-108 


5-5368 



904 

•i- 

**4-8*3 

101-457 


114-730 

2*113 


5-5116 



90s 

_ 

*34-64* 

97-160 


*14-791 

2*103 


5-5509 

5-5*4* 


9c6 

+ 

**5-064 

101*275 


224*980 

2*105 


5-5 549 



907 

— 

**S-ij* 

96-970 


2*5-170 

1-133 


5-4911 



908 

+ 

**5-310 

IOI* 2 CO 


1*5-318 

2*142 


5-4754 



909 

— 

**5-500 

96*860 


2*5-408 

1-138 


5-4900 



910 

+ 

**5-303 

101*072 


“5-339 

*■160 


5-4309 



911 

— 

225*250 

96-645 







i >7 

911 

+ 

**5-766 

100-3*5 

10*9941 






1 

9'3 

— 

*25-693 

96-145 

10-9937 

225*667 

1-098 

10-9939 

5-6084 


t 

914 

+ 

**5-518 

100*357 


115-544 

1-137 


5-5001 



9>5 

— 

*15-449 

96-0*0 


1*5-481 

*-134 


5-5306 


1 

916 

+ 

**5-509 

100- iS* 


1*5-480 

2*110 


5-5673 



9'7 

— 

“S 45 S 

95-9C* 


115-543 

1-1*3 


5-5363 



91S 

-4 

**5-756 

100*117 


2*5-606 

*-134 


5-5368 


i 

919 

— 

**5-460 

95-797 


*15-606 

2*132 


5-5160 


1 

920 

+ 

*15-750 

100*005 


225*669 

1-133 


5-5*65 

5-5345 

1 

911 

— 

**5-716 

95-680 


115-733 

1-145 


5-48S8 



922 

4 - 

1*5-750 

99-937 


115-733 

1-143 


5-4939 



9-5 

— 

**5-719 

95-61* 


113-794 

*.118 


5 - 56>7 



9Z4 


**5-989 

99-7S1 


1*5-799 

2*122 


5-55*5 



915 

— 

225*500 

95-455 


1*5-680 

*131 


5-5*11 



926 

+ 

1*5-731 

99-651 


**5-616 

2*120 


5-5477 



917 

— 

115-500 

95-370 


*15-6*0 

2*123 


5-5401 



918 

+ 

1*5-750 

99-580 














Mean result cs 

5-5335 





log . C «• 

6*3632299 



I’robable error «• 

-0044 


19 "* Sbhibs!. — 

2J-inoh balls, with bifilar silk lines; distance = • 

380 inch. 

June tS 

919 

4. 

159-831 

101-616 

10-9930 







910 

— 

*39-408 

96-S4* 

10-9946 

139-577 

1-390 

10-9938 

S-5488 



93 « 

+ 

139-663 

101-630 


139-517 

1-391 


5-54*6 



93 » 

“ 

i 39 ' 3»5 

96-850 







*9 

m 


*40-338 

96-760 

10*9930 







934 

— 

240*500 

92-89* 

10*9927 

140-560 

*-*69 

10-99*8 

5-6940 



935 

+ 

240*905 

98*102 


*40-765 

2*510 


5-337* 

5 0*55 


936 

— 

140-750 

93*71 







xo 

937 

4 - 

140-3*3 

103-135 

10-9915 







938 

— 

*40-33* 

98-36* 

10-9953 

*40-411 

*-415 

10-9934 

5-5301 



939 

4 - 

*40-658 

103-15* 


*40-559 

1-414 


5-5*65 



940 

— 

140-588 

98*47 


*40-6** 

1-451 


5-4586 



9 +‘ 

4 - 

*40-657 

103-147 


140-558 

1 415 


S-5370 

5 4890 


941 

— 

*40-331 

98-387 


140-39* 

1-414 


5-5088 


Continued. 

943 

4 

240*250 

103-315 


240*290 

*-466 


5-4*04 



Royal Asthos . 6oc. Fol . XIK d d 


Digitized by Google 


ccx 


Table II 


1841 . 

No. 

POf. 

Ob»*rTod. 

Iloducctl. 

SemlU. 

Time of 
Vibrslii>n. 

RostioK 

Point. 

Dilunce. 

Time 

=>N. 

DovUtion 

D. 

l>Ut*ne« 

Single. 

Daily. 

CoDtinued. 

944 



140 -J 30 

9*-397 


240*290 

2*466 


5-4104 



94 S 

+ 

040'25o 

i° 3'335 


140-116 

1-441 


5-4619 



946 

— 

14007 5 

98-507 


140-161 

1-409 


5 ' 53*5 

5-4890 


947 

+ 

2^*250 

103-315 


140-106 

1-414 


5-5*31 



948 

— 

240*250 

98-465 







Jun« 11 

949 

+ 

140*40 1 

103*020 

10*9920 







950 

— 

240*092 

98-161 

10-9958 

240*121 

1-419 

10-9939 

5 ' 5°73 



95 ' 

-1- 

219*900 

101-980 


140-056 

*•375 


5-6061 



95 * 

— 

140-335 

9*197 


240*142 

1-415 


5-4946 



953 

-t- 

240*000 

103-317 


240*040 

1-466 


5-39*6 

5-4773 


954 

— 

139'8i6 

9 *- 47 i 


139-891 

1-418 


5-4990 



955 

+ 

139-914 

103*300 


139-913 

1-415 


5-5068 



956 

— 

240*000 

98-467 


139-898 

*•497 


5 - 3*53 



957 

+ 

139-681 

103-615 


139-789 

1-414 


5-4807 



95 * 

— 

139-796 

99-0*7 








959 

+ 

140-448 

103*970 

10*9922 







960 

— 

240*045 

99-107 

10*9962 

140-197 

1-417 

10 - 994 * 

5-49*3 



961 

+ 

240*250 

103-955 


140-147 

1-414 


5-4968 



961 


140-045 

99-105 


» 40 -i 34 

1-42S 


5 " 4 » 7 * 

5 495 ° 


963 

+ 

140-198 

103-970 


140-058 

1-418 


5-5063 



964 

— 

» 39 ‘ 79 » 

99* 162 







A up. 7 

965 

+ 

140-639 

■03-555 

10*99x0 







966 

— 

140- 57 « 

9*7 17 

10-9891 

140-646 

*•455 

10*9901 

5-4540 



967 

+ 

140-805 

103*702 


140-635 

1-44S 


5-4691 

5-4*3* 


968 

— 

140-361 

98-895 


*40-554 

*-419 


5-50** 



969 

+ 

140-690 

103-807 


240*510 

1-430 


5-5039 



970 

— 

240*300 

99*000 







lO 

97 > 

+ 

» 35 ’ 9'5 

102*330 

10-9915 







971 

— 

259*000 

97-910 

10*9909 

138-140 

*•355 

10*9912 

5-5667 



973 

+ 

138-646 

102*912 


13*659 

*-450 


5-374* 



974 


i 3*-344 

9 *-ii 5 


» 3*-495 

*•393 


5-4947 

5-5116 


975 

+ 

i 3*-645 

101-891 


138-619 

*•375 


5-54*' 



976 

— 

138-841 

98-167 


138-869 

*•37* 


5-5466 



977 

+ 

139-14* 

101-955 


139-034 

1-381 


5-5450 



978 

— 

239*000 

9*115 














Mem result ■> 

5-5005 





log . C = 6-3631199 



Probable error « 

*0101 


20 '*' Series.- 

— 1 J-inch Platina balls, with single copper wire ; diameter — •0219 inch. 

Aug. 10 

979 


110-337 

105-350 

10-9814 







980 


110-181 

101*272 

11*0012 

110-177 

■•973 

10-9913 

5-5715 



98. 

-f- 

220*009 

105-087 


220*025 

1-97* 


5-549* 



981 

— 

219*901 

100*990 


119-949 

1-961 


5-5911 



9*3 

-4 

119-9*7 

104-741 


119-768 

*•995 


5-4*9* 

^-(6o8 


9*4 

— 

119-199 

XOO'515 


119-449 

1959 


5-5743 



9*5 

+ 

2X9*412 

104-115 


119-157 

1-949 


5-5931 



986 

— 

119-006 

99-940 


119-159 

1-974 


5 - 5 *H 



9*7 

+ 

119-615 

103-651 


* 19‘445 

1 - 95 * 


5-5939 



988 


»» 9'544 

99 557 








Digitized by Googie 


Table II. 


ccxi 






Dvdoirad. 

Sm 

■K*. 

1841. 


Pm. 

Tlmcor 

Vltimloci. 

P*ln(- 


Tim* 

-«• 

I>avUtino 

«D, 

tlbfUnce 

SlscU. 

DiU/. 

4%ag. XI 

9«9 

+ 

333*163 

101*333 

10*9801 







990 

— 

331*500 

97- 130 

11*0019 

331*815 

3*011 

10*9910 

S’S4»» 



991 

+ 

333*098 

100*981 


331*776 

3*015 


5*535» 



9^3 

— 

331*41 1 

9‘-775 


311*806 

<•993 


5’597« 



993 

+ 

333*504 

100*540 


331*971 

>•994 


S-‘034 



994 

— 

331*867 

9‘-3»7 


333137 

1-996 


5*6c6i 

5-5986 


995 


333*510 

lOO'ICO 


331*310 

1-989 


5*6296 


996 

— 

331*954 

95‘9*7 


133*331 

1*980 


5-‘$57 



997 


333*466 

99-657 


333*373 

1*985 


5-6441 



998 

— 

313*305 

95‘455 


333*334 

*•994 


5-6417 



999 

+ 

333*463 

99*131 


444-546 

3*033 


5*5445 



1000 


333*358 

94-91J 







31 

loot 

+ 

ii9'77« 

96*380 

10*9803 







iOOS 

— 

330*030 

93*350 

11*0010 

330*010 

3*008 

10*2906 

5*4668 



lOO) 


330*303 

96-354 


310*307 

1-994 


5-5406 



1004 

— 

330*393 

94-385 


330*118 

1*983 


5*549« 

5' 5034 


1005 

+ 

»I9'88s 

96'347 


419-984 

3*009 


5-4648 


ioo4 

— 

319*773 

93*372 


119*886 

1-987 


5'5lS4 



1007 

+ 

330*115 

96-147 


130*013 

*‘995 


5*50*5 



tooS 

- 

330*046 

93*040 







*5 

1009 

— 

318*693 

Xll'150 

10*0046 







1010 

+ 

319*008 

145-165 

10*9906 

318*850 

1-989 

10*9936 

5*4590 



1011 

— 

318*689 

131*331 


118*786 

1*973 


5*5019 



1013 

T 

318-758 

135*170 


418-770 

1*973 


5*5031 

5-4918 


1013 

— 

318*877 

131*330 


318*880 

*•977 


5'*93« 


1014 

+ 

119*010 

135*300 


41I-959 

1*991 


5*4590 



101$ 

— 

318*940 

131*305 


318*911 

1-963 


5*5344 



1016 

+ 

111-756 

135*061 








1017 


133*876 

104-380 

10*9896 







1018 

— 

333*419 

100*407 

10*9951 

323*333 

1-969 

10*9934 

5*7373 



1019 

+ 

333*177 

»04*5i3 


33317s 

3*030 


5-5645 



1030 

— 

333*936 

100*495 


333*987 

*•995 


5-6505 

5-6416 


T03I 

+ 

333*919 

104*460 


333*867 

1*990 


5-6586 


1033 

— 

333*704 

100*465 


311*755 

**995 


$*6388 



}03| 


333*695 

104450 


333*638 

3*006 


5-6040 



10x4 

— 

133*459 

100*413 













MeiD r^tult •* 

S’5‘37 




lij. C = 6-J54«7I« 



Probable error » 

•0074 

. 

21'* Series. — 2-incli Lead balls, with s'mgle copper wire; diameter = ‘0219 inch. 

.4ug. 36 

1035 

+ 

»55’H» 

101*617 

10-9898 







1036 


15j-»»6 

96-044 

10*0043 

454-360 

4-645 

10*9930 

5-6164 



1037 

+ 

i54-4<'7 

101*047 


454-167 

3*658 


5-5805 

5-5786 


1038 

— 

*sr95« 

95*430 


»54‘*55 

3*668 


5*5590 


1039 

4- 

354*397 

100*467 


354* 142 

3*668 


55385 



1030 

- 

s54'Oi6 

94*841 







*7 

1031 

+ 

355*031 

105*313 

10-9887 







1033 

— 

1S4'77‘ 

99*74* 

10*9947 

454-S90 

4-647 

10*4017 

5’6359 



103$ 

+ 

154-976 

104*760 


354-836 

3*636 


5*6566 

5-6303 


X0J4 

— 

*54*577 

99*331 


>S+-7i8 

3*663 


5-5988 



1035 

+ 

354*903 

*04*3S» 










Digitized by Google 



CCXIl 


Table II 


1841. 

No. 

P09. 

Oba^rvfxt. 

I>«duc<«1. 

R««ilU. { 

Timo of 
Vibration. 

Rcfftiiiff 

Point. 

DUunco. 

Tim« 

«N. 

Deri At loo 
1). 

Distance 

- j. 


j 

Aa^. zS 

1036 

+ 

z 52- 769 

>0S'377 

10-9860 





I 


.1037 

— 

253*001 

99-980 

10-9952 

253-007 

2-648 

10-9906 

5'55«9 



1038 

+ 

Z53Z59 

105-177 


>53- >95 

2-650 


5-5560 



1039 

— 

z53-z6i 

99’775 


*53-3»i 

2-643 


5‘5789 



1040 


»SV747 

104-947 


253-633 

2-665 


5’543* 



JO41 

— 

iS3‘777 

99 4 57 


253-882 

2-657 


5’57>5 

5'5549 


1041 

+ 

Z54-Z30 

104-595 


254-071 

2-6S1 


5-5298 



104.3 

. — 

254-050 

99*010 


254-197 

2-6S5 


5’5*7i 

1 


1044 

+ 

254-458 

104-165 


254-258 

1-669 


5-5629 



I04S 

- 

254-068 

98-645 


*S4-«9S 

2-663 


5'57»6 



1046 

+ 

254-189 

103-780 







»9 

1047 

— 

*SO'5S7 

106-287 

10-9938 







1048 

+ 

251-810 

1 1 1 *200 

10-9882 

251-411 

2-61 1 

10*99 10 

S' 5 594 



1049 

— 

251-467 

105-670 


251-702 

2-631 


5' 5*99 



1050 

+ 

252-066 

1 10-665 


251-896 

2-632 


S‘5363 



to$i 

— 

251-987 

105-130 


252-136 

1-637 


S'S364 

5 5444 


1051 

4 

252-507 

1 10- 145 


251-259 

2-61S 


5-5608 



1053 

— 

252-035 

104-647 


252-390 

1-639 


5‘5433 



1054 

'4' 

252-985 

109-707 







Sejrt. 1 

1055 

+ 

149-228 

98-185 

10-9886 







io$6 

— 

249-849 

93-015 

10*9938 

*49-7 5i 

2*620 

10*9912 

5-4671 



1057 

+ 

250-0S2 

98-325 


250-175 

2-625 


5'4753 



1058 

— 

250-687 

93''3S 


250-594 

2-613 


S' 5 >47 



1059 

+ 

250*920 

98-407 


250-809 

2-695 


5-3601 



1060 

— 

250*710 

92-897 


250*970 

2-635 


5'4«93 

S'4737 


1061 

+ 

»5«‘S43 

97-930 


251*201 

2-644 


5-4S06 



>o6z 

— 

251*011 

92-387 


151-264 

2-649 


S'4730 



1065 

+ 

»5>‘494 

97‘44* 


251-317 

2*646 


5-4820 



iC'64 

- 

251-309 

91-912 


251-390 

2-654 


5-4682 

1 


1065 

+ 

251-450 

97-000 


251-387 

2-626 


5-5264 



1066 


251-341 

91-582 














Mean result «s 

5-5376 




log . C “ 6-3603556 



Probable error » 

-0076 

' 22 “'' Series.— 

-2i-inch hollow Brass balls, witli 

single copper wire; cliain. 

= '()219 inch. 

Sopt. 3 

1067 

+ 

Z16-11I 

102*070 

10-9903 







1068 

— 

215-691 

98-232 

10-9911 

^ i $-777 

1-906 

10*9907 

S'S345 



1069 

+ 

215-606 

102*020 


215-731 

1-904 


5'5379 



TO7O 

— 

116-021 

98-192 


216-078 

1-928 


5-4866 


« 

1071 

+ 

216*665 

102*077 


216-508 

1-951 


5-4435 



1072 

— 

216-684 

98-157 







i6 

1073 

4 

216-702 

101-015 

10*9902 







1074 

— 

216-434 

97-110 

10-9926 

116-729 

1-858 

10*9914 

5-7269 



1075 


217-346 

100-640 


116-990 

1-867 


5-7130 



1076 

— 

I16-S55 

96-700 


217-071 

1*901 


5-6151 



1077 

*4* 

117-268 

100-367 


217*302 

1-857 


5-7605 

5-6745 


1078 

— 

217-840 

96*607 


118-008 

••997 


5'39'4 



1079 

+ 

219-084 

100-837 


219-255 

1-915 


5-6598 



toSo 

- 

221*014 

97-365 


220-626 

1-8S4 


5-8528 



ic8i 

4* 

111-393 

101*430 








« ^gitized by 


Tviblb II- 


ccxiii 


1 1 


Ohwnred. 

D«d«cH. 

KeeulU. 

IWI. 1 «« 

1 1 


TlfMClf 

VibrMtoa. 

R««linc 

Puilll. 

DMAoee. 

Tbm» 

“S. 

-D, 

IHMaDce 

• %. 


DaO;. 

1 27 • 1082 

+ 

216'11I 

103*055 

10*9896 






, 'o»J 

— 

2i6*i$o 

99*250 

10*9930 

216*130 

1*890 

10*9913 

5' 5990 


1 10*4 

+ 

216*111 

103*007 


216*120 

1-875 


S’Hl* 


i i *‘’*5 

— 

216*110 

99165 


116-155 

1-849 


5‘7H3 


1 1 1086 

+ 

216*292 

101*922 


216*198 

1*890 


5-6015 


1 10*7 

— 

216*098 

99*020 


216*311 

1*865 


5'M3S 


' . 1088 

+ 

ii 6'75» 

102*580 


216*483 

1*881 




> IC89 

— 

216*319 

98-617 


216*589 

i‘86i 


5*7073 


1 1 >090 


216*960 

102*102 


216*770 

1*858 


5*7*9* 


1 1091 

— 

216*842 

9»i55 







iS 1092 

+ 

111-7S4 

105*027 

10*9891 






! »»93 

— 

221*838 

101*067 

10-9917 

111-857 

1*970 

10*9909 

5-6605 


1 1 *094 

+ 

222*000 

»<H‘997 


222*105 

1*957 


5-7108 


! 1 1095 

— 

222*585 

101*097 


222*418 

1*961 


5*7*53 


i 

+ 

222*504 

105*042 


222*607 

*'973 


5-6901 

, 

1 1097 

— 

IH-IJS 

101*095 


222*611 

2*013 


5*5773 


1 1 'C9» 


222*270 

105*202 


222*374 

2*004 


5'59«>4 


1 : *‘>99 


222*121 

iot‘292 


222135 

*•9:4 


5-6631 


1 ■.« 

+ 

222*028 

105*280 


222*083 

2*078 


5‘377* 


1 I tioi 

— 

22215s 

100*955 







29 j tl02 

- 

113-415 

102*875 

10*9928 






1 1 

+ 

223*041 

106*940 

10*9880 

123*261 

1*981 

io*ggo4 

5*7010 


1 **<^4 

— 

113-53* 

103*080 


«3’333 

1*990 


5-«7»9 


j **^5 

+ 

223*218 

107*180 


123*372 

2*009 


5-6171 


1106 

— 

223*514 

io3*H» 


223*371 

1*999 


S'‘5S> 


1107 

+ 

223*230 

107*302 


223*221 

1*992 


5-6675 

5-‘574 

1 1108 

— 

222*911 

*o3‘395 


222*887 

>*999 


5-6308 


1 **<>9 

+ 

111-49* 

107-485 


222*681 

1*982 


5*6686 


I 1110 

- 

222*818 

103-645 


222*727 

1*991 




! nil 

+ 

222*777 

107*770 


222*934 

2*012 


5-5968 


, 1112 

— 

113-365 

103-847 







1 






Mean remit *= 

5-6364 




tog . C • 

‘•3544537 



Probable error 

*0110 


1 Series. — 1} inch Platina balls, with bitilar^xiM lines; distances 

- *367 inch. 

j Oct. II 1 III] 

4 

141-719 

toi‘832 

10*9908 






1 

— 

241*715 

97*142 

10-9998 

Ui‘733 

1*341 

10*9953 

5-6536 


. ins 

+ 

44''773 

101*822 


141-761 

**334 


5‘‘T43 


1 ! ***^ 

^ - 

141-7*4 

97-165 


141-771 

2*329 


5‘«71 


1 

-1- 

a4*’?74 

101*825 


241*904 

2*331 


5*6884 


\ 1118 

— 

HJ-l*4 

97-161 


242*133 

*355 


5-6410 

, 

1 1 ”*’ 

4 

242*192 

101*922 


242*208 

1-364 


5-6131 



— 

142*166 

97*»27 


H»‘»»7 

*•357 


5‘‘35S 


1 1121 


141-946 

101*962 


242*020 

1-3S6 


5-6381 


1 122 

— 

242*022 

97 180 


141-984 

*•347 


5’‘S3J 


! '1*3 

4 

»4«'949 

101*98? 


241*921 

2*342 


5-6614 


1 ■ «*U 

" 

141-767 

97*3*7 







j I> ! 'I»5 

4 

236*716 

101*437 

10-9S93 






i > 

— 

236*716 

96*892 

10*9999 

»3‘-7S» 

2*266 

10*9946 

5*6060 


1 11*7 

+ 

226*891 

101*412 


136-764 

2*156 


5'‘3'i 

5 '‘399 

CoatiiiuMl.j 1128 

“ 

I3‘‘S59 

96*907 


136-580 

2*115 


5-7164 



Digitized by Google 


CCXIV 


Table II. 


1841. 

I«o. 

Pm. 

Ohwnvil. 

I>ch 1«<:<6I. 

HmuIU. 

Tlioecif 

\'lbrukin. 

RMtinc 

PolM. 

Bbtaoce. 

Time 

•• N. 

««D. 

DbUiK« 

m i . 


UlUy. 

Coa(inu(>d. 

1129 

+ 

134-313 

101*265 


136-174 

2*118 


5'‘783 

j 


1130 

— 

»3S*9'4 

96-711 


135-988 

2*174 


5* 5499 

1 


1131 

+ 

i 35 -!i 3 

101*255 


2^6*040 

2*230 


5-6614 

! 


1131 

— 

236*656 

96877 


136-740 

119$ 


S‘534a 



T133 

+ 

»37'*34 

JOl'680 


237*923 

2*219 


5-7811 




— 

239*370 

97-607 


238*863 

2*272 


5*6910 

5'6399 


«»35 

+ 

238*881 

102*622 


»39‘095 

2*340 


5'5364 



1136 

— 

139-150 

98-175 


»39*»33 

2*73 


5-7013 




+ 

239*151 

103*022 


239-303 

2*341 


S' 5436 

1 


ii3> 

— 

239-660 

98-405 


239*680 

2*290 


5-6849 



1159 

+ 

240*250 

102*950 


240*165 

1-321 


5-6317 

* 


i 140 

— 

240* 500 

98*212 







Oct. 13 

1141 

+ 

236*160 

104*097 

10*9896 







1142 

— 

236*038 

99*620 

10*9996 

236*050 

2*276 

10*9946 

5-5480 



*»43 

-f 

135-961 

104*250 


*35‘99' 

2*243 


5-6241 



1144 

— 

236*005 

99.907 


135-863 

2*262 


55735 



”45 

+ 

135-481 

104*612 


»3S’671 

2*117 


5'6774 

S'633' 


1146 

- 

135-718 

100*450 


235*424 

2*226 


S'64»5 


114? 

+ 

134-760 

105-195 


*35*4*3 

1*203 


5-7015 



ti4X 

— 

136-444 

IOt'127 


236*296 

2*178 


5-80,7 

( 


”49 


»37539 

105*772 


237* 140 

2*322 


5-4884 



1150 

“ 

237*000 

101*127 






i 

*4 

1151 

+ 

141-637 

100*912 

tO'QQOt 





j 


1151 

— 

241*731 

9*-347 

10*9995 

241*630 

*•343 

10*9950 

5-6467 

1 


”53 

4 . 

H»*423 

101155 


241*523 

**354 


S'6‘S3 

1 


”54 

— 

141-518 

96' 547 


*4**459 

2*331 


5-6678 



”55 

+ 

24I-376 

101*265 


241*401 

2*331 


f'66^0 



1156 

— 

»4»'334 

96-657 


241*295 

*•33* 


5'6575 

i 


”57 

4 . 

141-138 

101*377 


24I**33 

**334 


S'6499 

1 


1158 

— 

241*324 

96*760 






1 








M<-«a rsmii 

5-6443 

■ 




log . C • 6*3548718 



Probtb]« «ior « 

'0070 

1 

1 

24'* Series.- 

-2|-inch hollow Brms balU, with bifilarWM lines; 

distance 

i 

= *367 inch. 

1 Ocl. IS 

■■59 


242*220 

fOt'lOO 

10*9918 







1160 

— 

141-677 

96*461 

10*9990 

141-415 

*‘337 

10*9954 

5 ‘954 


1 

1161 

+ 

141-367 

101*172 


141-458 

**339 


5-68,1 



1162 

— 

H»4»4 

96-517 


242*331 

2*309 


5*757* 

5-7161 


X163 


242*112 

101*120 


242 143 

2*309 


5'74*3 


1164 

— 

Hi-916 

96-475 


242*004 

*•313 


5*73*7 



1165 

+ 

242*053 

101*065 


242*035 

2*312 


5*7357 





242*110 

96-407 






1 

! i4 

1167 

.r 

234*470 

99*922 

10*9918 







XI68 

— 

235*272 

95-830 

10*9990 

*34*90* 

2*180 

10*9954 

5*7*97 



1169 


*34*59* 

100*460 


135-067 

2*209 


5-6614 



1170 

— 

135-811 

96-155 


135-506 

2*132 


5*8889 



1171 

4. 

235*808 

100*580 


236*070 

2’ 108 


5'9>4S 

5*7*44 

i 

”7» 

— 

136-853 

96-471 


*36-539 

2*270 


5*5795 



1173 

+ 

136-644 

101-445 


237*409 

2*219 


S'749« 


1 CoQlinued. 

”74 

" 

139-496 

97*540 


138-598 

2*231 

_ 

S'773* 

1 


Digitized by Google 


Table II. 


ccxv 


, 1 « 41 . 

! 



OlMerred. 

tiMiuccd. 

Rnuiu. 



Time of 
Vlbntion. 

RMtlni 

Point. 

Dbtuce. 

Time 
— jf. 

Deriatloa 
- I>. 

Dbtmoce 
• 1 . 


Dally. 

ConUimc^l. 

»« 7 S 


ijS- 7 S« 

103-565 


» 39*»34 

1-348 


5 ' 5'78 



1176 

— 

*39*950 

9 «-i 97 


339*601 

3*364 


5-7401 



1177 

+ 


102-887 


339-933 

*■345 


5 'SS 67 

5 * 7*44 


1178 

— 

340' 180 

98-197 


340*103 

3-383 


5-7161 



1179 

•f 

340 'i 64 

103*643 


340-105 

3-300 


5-6740 



iiSo 


339 - 7 I 3 

97-877 







Oct. J7 

1181 

+ 

IJ1-7SO 

ICO‘000 

10*9013 







itSs 

— 

IJJ046 

9 S’‘ 3 S 

10-9990 

* 33 * 45 * 

3-088 

10-9951 

$‘9088 



1183 

-r 


99-615 


* 34**39 

»*i 34 


5-8306 



1184 

— 

> 3 V 9 »S 

95-080 


* 34 * 4*4 

3-387 


5*4393 



Ills 

+ 

iJ 4 ’ 7 ‘* 

99-685 


» 3 S’ 57 ‘ 

3*011 


6*3164 



1186 

— 

338SIO 

96-305 


137-318 

3-315 


S' 75 ‘S 



ll «7 

+ 

336 ' 8 i 9 

101-587 


338-003 

3-193 


5 * 59*4 



1188 

i 


139-470 

97-797 







i8 

1189 

+ 

333-331 

99 * 9*5 

10-9917 







1190 

— 

1J1-J09 

95*530 

10-9985 

131-388 

3-141 

10*9951 

5 * 7 * 0 * 



II9I 

+ 

333-705 

99 * 70 * 


131-487 

3-173 


5-6509 



It 9 > 

— 

333-333 

95-181 


131-516 

3-173 


5-6518 



119J 

4- 

* 5*‘935 

99*355 


* 33*»47 

3-108 


5»175 



1194 

— 

i] 4 ' 4 S‘ 

95*095 


* 34*095 

1*335 


S' 57 S‘ 



1195 


* 54*474 

99'737 


134-838 

3*139 


5-8567 



1196 

— 

IJS'JI* 

95-811 


*35*404 

3-168 


S' 7«64 



X197 

+ 

i}5'3oS 

100*583 


* 35 * 7*4 

3143 


5*6to6 

5-6851 


1198 

— 

336-363 

96-371 


13609s 

1*301 


57531 



1199 

+ 

*j 6 'J 47 

100*967 


336-368 

3*333 


5-69*1 



1x00 

— 

336-416 

96-675 


» 38 ‘ 37 S 

3*360 


5 ' 5»*7 



not 



101*^5 


136-414 

*■*37 


5*6566 



l»OX 

— 

>]e-6]9 

97 - 3*5 


» 38’449 

1*337 


S'‘S 7 « 



1103 


IJ6-I57 

* 01-975 


138'474 

3'346 


5-6565 



1104 

- 

336-863 

97-740 














Memo recuU * 

5 * 7*73 




loff.C 

*3544537 



Probmble error 

•0149 

1 

SS*** Series 

2-inch ZeaJ balls, w 

th single copj>er wire ; diameter = 

*0219 inch. 

Dec. $ 

110$ 


348-667 

111*670 

10*9973 







1306 

. - 

* 47*574 

1 16-365 

11*0054 

348-310 

1-578 

H’0013 

S ‘4778 



1107 

+ 

149-416 

131-175 


348*664 

*'599 


5*4935 



1308 

— 

1484J1 

115-687 


348-831 

3-540 


5-5876 



1309 

+ 

149'o]6 

130*363 


348*689 

3-533 


5*6311 

5-6191 


ItIO 

— 

148153 

>*4-947 


148-510 

1-458 


5-8064 



1311 

+ 

348*500 

I 19-185 


148-115 

»* 43 * 


5-7884 



nil 

— 

347-350 

113-871 








1113 

+ 

iSV «37 

93-913 

11*9981 







1314 

— 

351-366 

88-335 

tt-0030 

353-047 

3 - 66 $ 

ii'ooo6 

S' 4 S 87 



131 $ 

+ 

353-811 

93 - 31 * 


* 5 *‘* 9 * 

1*696 


5 ' 4**4 



1316 

— 

353-359 

« 7 - 4 l 5 


151-769 

1-695 


5*4350 

5-5067 


1317 

4 - 

* 55*740 

93-400 


153-161 

3-637 


5*5974 


I 318 

— 

353-313 

86-877 


* 53 * 45 * 

1-654 


5-5488 



1319 

4 - 

» 53‘447 

9**970 


153-388 

1-654 


S-5181 



1330 


•S 3 ‘ 34 » 

16-515 








Digitized by Google 




CCXVl 


Table II 



... 

r<». 

Ot^rrtil. 

l><riluctNi. 

RcMiltn. 

1841. 

Time of 
Vlbrfttion. 

Fvhit. 


Time 
— N. 

Delation 

l>lttanc« 

single. 

Uaily. 

l)i-c. 7 

1211 

+ 

249*073 

105-730 

1 I'OOOO 







1122 

— 

248-465 

100-350 

ii*ociS 

148-814 

2-520 

11*0014 

5-63 >i 



iiij 

+ 

*49'*S5 

105*050 


248-818 

*-556 


5-55*0 



11:4 

— 

148-298 

99'5*5 


248-828 

2-570 


5-5212 

s-54'4 


IIZ5 

4- 

249-464 

104-282 


248-948 

2-590 


5*4848 


1116 

— 

248-566 

9$‘6So 


249*004 

1-584 


5*5000 



.«7 

+ 

249-42 > 

103-417 


249-003 

*•557 


5-55*> 





248*604 

97'9*5 







S 

1229 

-f 

» 54' 3 30 

9S-302 

1 1*0000 







1230 

— 

*S3‘7>3 

92-S67 

1 1-CC18 

253-890 

2-653 

It *0014 

5-5693 



1131 

+ 

253-804 

9S-C45 


*53-735 

2*646 


S-577* 



1232 


253-618 

92-657 


2$3-672 

2-689 


5-4S53 



U33 

+ 

*53‘649 

97'9*7 


253-666 

2*700 


5-4627 

-i 


»»34 

— 

253-746 

9*'S37 


*53-75* 

2-682 


5-5033 



>*35 

+ 

253-89> 

97-817 


253-698 

2-690 


5-4S44 

5-5310 ' 


1x36 

— 

253-266 

9*‘337 


*53-449 

2-653 


5-545* 


1137 

4* 

253-374 

97-480 


253-290 

2-634 


5-5*30 



113$ 

— 

253-146 

92*087 


253-132 

2*649 


5-5633 

! 


1139 


252-863 

97'*S5 


252-945 

2-649 


S-5363 



1240 

— 

152-909 

91-817 


252-906 

2-635 


5-5638 



1141 

+ 

252-944 

96-942 


252*726 

2-663 


5-4976 



1141 


252*110 

91-405 







10 

11+5 

+ 

253-786 

122-862 

10*9992 







1244 

— 

*53'54> 

117-087 

1 1*0030 

*53-5^3 

1-830 

irooii 

5-1712 



>*45 

+ 

253-386 

>12-715 


*53-4*7 

2-824 


5*>33 



1146 

— 

»53‘398 

117-045 


253-391 

2-813 


5-2322 

5-34S7 


1*47 

4. 

253-381 

122-627 


*53-3*5 

2-706 


5-4388 


I14S 

— 

*53'3Si 

>>7-385 


>53-445 

1-644 


5-5690 



1149 

-(• 

253-636 

122*720 


*53-544 

2-695 


5-4679 



1250 

— 

*535*3 

i>7-*75 













.Muan roauit a 

5-S>47 




/o^. C a 6*3603556 



I'robublp error «• 

*0141 


'2 C"’Series.- 

-2.J-incb hollow Hrass halls, with 

ij'niy/c copper wire; diam, = 

= •0219 incli. 

11 

1251 

•f 

115*302 

98-025 

IO-99S3 







1252 

— 

215-284 

94-3'7 

11*0053 

215-442 

1-834 

1 1-C018 

5-7*13 

3-6401 


«*S3 


215-897 

97'947 


215-657 

1-891 


5-5580 


1154 

— 

*'5‘549 

94-007 







12 

1255 

X 

219-198 

99-480 

10-9998 







1256 


218-695 

9S‘367 

11*0042 

219-238 

1-962 

I i *0020 

5-5390 



1257 

+ 

220-365 

99*102 


220*046 

1-9S9 


5-5041 



1258 

— 

220-762 

94-882 


220-687 

1-982 


5-555* 



>*59 

-t- 

220*859 

98-592 


220-706 

1-985 


5-54*4 



1160 

— 

220-346 

94‘36* 


220*714 

1-986 


5-5460 

5-5670 


1261 


221-308 

98-077 


221-324 

1*910 


5-79*5 


1 

1162 

— 

222*335 

94-150 


222-076 

2*014 


5-5366 


1 

1163 

X 

222-328 

98*280 


122-264 

2-017 


5-5377 



1264 

— 

222*066 

94-340 


222-139 

2*015 


5-5370 



■ 265 

+ 

212-096 

98-460 








Table II 


ccxvii 


1841 . 

N*o. 

To*. 


l>cM!uce«). 

Rcraltn. j 

Time of 
Vltiniiton. 

Rc«Ung 

Fwlni. 

DUUnce. 

Tinw 
“ N. 

DoTiatlon 
« l>. 

IHftAncc 

StttgUt. 


Dec. 13 

1266 

+ 

221-945 

99-725 

10-9983 







1267 

— 

221*410 

95-600 

1 1 -0026 

221-605 

2*011 

1 1*0013 

5-5220 



1268 

+ 

221-654 

99-520 


221-535 

1-982 


5‘$993 



1269 

— 

221*422 

95-512 


221-543 

1-995 





1270 

+ 

221-673 

99-485 


221-552 

1-018 


$-5002 



1271 

— 

221*442 

95 ' 5 S 5 


221-551 

2-006 


5 - 533 ' 



127a 

+ 

221-647 

99-312 


221-547 

1-982 


5-5999 



•i 73 

— 

221-454 

95-310 


211-495 

1-9SS 


5 - 5 S<H 



1274 

-f 

221-426 

99-262 


121-384 

2*023 


5 - 4-85 



>i 7 Sj 

— 

221*232 

95-122 


221*251 

2*027 


5-4609 



1276 

+ 

221*114 

99*090 


221-053 

i-eiS 


5-4755 

5 ‘ 55 " 


1277 

— 

220-752 

94-987 


220-861 

'- 99 ' 


5-540' 



1278 

*r 

220-827 

9S-S50 


220-796 

• -978 


5-573* 



1279 

— 

220-780 

94-802 


220*750 

'-971 


5 - 5»79 



iiSo 

+ 

220-614 

98-641 


220*704 

1-97' 


5-5884 



I2SI 

— 

220-810 

94-597 


220-706 

1*966 


5-6027 



12S2 

+ 

220-592 

9S-417 


220-646 

1-958 


5-6225 



1283 

— 

220-589 

94-405 


210-586 

'-964 


5-6023 



1284 

+ 

220-575 

98-250 


110- 580 

1-9S4 


5-5455 



I 2$5 

— 

220-584 

94- 160 


120-632 

2*003 


S-4955 



1286 

+ 

220-787 

9S-085 




- 



•4 

I2S7 

— 

215-364 

111-357 

11*0041 







1288 

+ 

215-756 

125-065 

10-9975 

115-567 

1-917 

11-C008 

5-4535 



1289 

— 

215-394 

121-065 


215-628 

1-903 


5-5*54 



■ 290 

+ 

215-968 

124-680 


215-75' 

1-888 


5-5756 



1291 

— 

215-676 

120-742 


2 ' 5 -S 77 

1-S95 


5-5615 



1292 

+ 

216-188 

124-385 


216-000 

1-885 


5-5974 

5-5666 


1293 

— 

215-951 

110-487 


216-002 

1-896 


5-5648 



1294 

+ 

215-917 

114-175 


2'5-8i5 

'-903 


5-5350 



1295 

— 

*'S ‘475 

120*250 


2 ' 5 - 73 ° 

1-840 


5-7*00 



1296 

4- 

216-053 

123-685 













Mean result => 

5-5628 



/09. C ■» 6 

■ 3 S 445 J 7 



Probible error =» 

*0070 

27 "’ Sehies.- 

— l^-incli Platina balls. 

witli single copper wire ; diameter = 

= -0219 inch. 

Dec. 16 

1297 

+ 

219*614 

117-275 

10*9990 







1298 

— 

219*500 

113-192 

] 1*0042 

119-551 

•-950 

11-0016 

5-S94S 



1299 

+ 

219-595 

116-910 


>•9 575 

2*015 


5 - 4' 55 



t^OO 

— 

219-622 

112-567 


219*790 

2-049 


5-3360 



1301 

+ 

220-321 

116-422 


220*2$6 

'•973 


5-5666 



1302 

— 

220-381 

112-3S5 


210-S52 

2-036 


5-41*1 



1303 

+ 

221-325 

1 16*492 


221-348 

•-970 


5-6*90 

5 49 ®* 


1304 

— 

221-864 

1 11-710 


221-717 

2*041 


5-4518 



1305 

+ 

221-856 

117-115 


221-913 

2*019 


5-5*04 



1306 

— 

222-079 

•' 3-435 


212-038 

2*011 


5-54*7 



1307 

+ 

222-140 

117-800 


222*090 

2-061 


5-4166 



1308 

— 

221-804 

113*920 







iS 

1309 

+ 

220*43] 

121-811 

10-9998 







1310 

— 

220*350 

1 18-oeo 

11*0054 

220*247 

2*000 

11-0016 

5-4633 



1311 

+ 

219-859 

122*190 


210-036 

1-976 


5-5446 

s -5039 


1312 


220-076 

118-475 








Royal Astros, Hoc, Vol, XIV, ee 


Digitized byGoogie 


ccxvni 


Table II 


1841 . 

No. 

Poo. 

Obwrred. 

Dothjc^. 

RemtJU. 

Time of 
VlIrrfttioiK 

RfMiinK 

Point. 

Uialaoce. 

Time 
« N. 

l>4*vUtk>n 
“ D. 

l>if<UiK'« 

Sinirtc. 


Dec. 19 

1313 

4 * 

ii8'83I 

96*625 

11*0022 







1314 

— 

2i8’i 12 

9*770 

11*0070 

*‘*■347 

'-936 

11-0046 

S^S 705 



> 3'5 

+ 

*'*■333 

96-662 


218-251 

'-958 


5-503' 



1316 

— 

2 I 8'228 

9*7** 


218-154 

'•94* 


55*65 



> 3>7 

+ 

2 J 7-829 

9«'575 


217-842 

'•935 


S ' 5477 



1318 

— 

217-481 

92-687 


*'7-465 

1*901 


5 ' 6*74 



1319 


217*070 

96-405 


217-124 

1*89^ 


5-6186 



1320 

— 

216-874 

92-530 


216*906 

1-861 


5-71S8 



1321 

+ 

216-80; 

96-10* 


216-720 

1*97 


5-6007 



1322 

— 

216-396 

92-087 


*'6-534 

'-936 


S' 47*4 



• 3»3 

+ 

216-541 

95*'7 


*16-467 

'-834 


5 ’ 779 S 



■ 3 H 

— 

2I6-3S9 

92*212 







SO 

1315 

+ 

218-208 

102-085 

1 1*0010 







13x6 

— 

2'*-434 

98-162 

1 1*0070 

218-443 

'-933 

11*0040 

S' 5*47 



' 3*7 

+ 

218-697 

101*972 


*'*-733 

'•974 


5 4 * 3 * 



1328 

— 

219-106 

97'**7 


219-184 

1-928 


5-637* 



1329 

+ 

219-826 

'oi- 5'7 


2 19-624 

1-882 


5-798* 



1330 

— 

*19-738 

97 - 6'7 


2 19-861 

'• 9*5 


5-6810 

5-5850 


' 33 ' 

+ 

220*142 

101*417 


220*132 

'-949 


5-6248 



' 33 * 

— 

220-508 

97-420 


220-326 

2*009 


5-4665 



'335 

4 - 

220*146 

101-462 


220*510 

'•974 


5 ' 57*7 



'334 

— 

221*239 

97-607 


221*015 

2*030 


S'4438 



'335 

+ 

**'•437 

101-875 


221-489 

'•997 


S' 5 S 7 S 



1336 

— 

221-842 

98-155 













Mraii reeult =* 

5 554 ' 



log . C = 6-3548718 



Probttble error n 

•0123 

28 "’ Series. — 2 -inuh Zinc balls, with single cojijier wire ; diameter = 

0219 inch. 

Dec. SI 

'337 

+ 

198-040 

104*310 

1 1*0010 







' 33 * 

— 

19*875 

100*997 

1 1-0046 

198-712 

1-607 

1 1-0028 

5-6032 



'339 

+ 

199-061 

104*112 


199*09$ 

1-679 


5-3858 



1340 

— 

'99-39* 

100*510 


'99535 

1-660 


5'4693 



' 34 ' 

+ 

200-282 

'03-550 


200*051 

1-630 


5-5988 



' 34 * 


*00*43 

100*070 


200*415 

1-568 


5-8414 



'H 3 

+ 

200-893 

102-865 


200*722 

'•594 


5-7637 



'344 

— 

200-858 

99-282 







22 

'345 

+ 

' 99 ' 55 ' 

90-5'* 

11*0006 







'346 

— 

'99773 

* 7'*67 

11*0022 

199-663 

1-613 

1 1*0014 

5-6373 



'347 

+ 

'99-54* 

90'477 


'99-567 

1-630 


S' 57'9 



' 34 * 

— 

'99-39* 

87-165 


'99959 

'•546 


5-8991 



'349 

+ 

20 1* $04 

90*040 


200-6x1 

1-669 


5-5006 



'350 

— 

200-126 

86-240 


200-554 

1-788 


S' 3 " 



' 35 ' 

+ 

*00-459 

*9-59* 


200-298 

'•73* 


5**35 

5-4450 


' 35 * 

— 

200-148 

86-017 


200-306 

'-73* 


5-2838 



'353 

4 " 

200-468 

89-370 


200-265 

1-818 


S- 03'9 



'354 

— 

'99-97* 

85-450 


200- 3 1 8 

'•74' 


5 -* 57 * 



'355 

+ 

xco-850 

*8-497 


200-854 

'-57* 


5-8536 



'356 

— 

201-737 

* 5*55 












* 

Mmin reeuU « 

5-5070 



leg . C — 6-3582236 



Probable error = 

-0540 


Table II 


ccxix 


1841 . 

Ko. 

Po>. 

Obfcrrcd. 

l>^UCCil, 

Reoilu. 

l*loic of 
Vtbratk»n. 

KoiUnjC 

Point. 

DbrtAficv. 

Tlmo 
= N. 

DeTUilvn 
= 1). 

=» i. 

8inste. 

DftUj. 

29 "' Sbkies.— 

2-inch Zi 

nc balls, with bitilar .v« 7 /t lines ; distance = *367 inch 

• 

Dec. 24 

•357 


* 44*35 

109*340 

*0*9976 







' 35 * 

— 

* 43 '' 7 ' 

*04-3*5 

1 1*0026 

* 44-*»3 

2*190 

tl’OOOl 

6*1116 



'359 

+ 

* 45'555 

108*052“ 


*44*85* 

*-3*5 


5*8830 



1360 

— 

* 4 S ’'*7 

102*490 


*45-553 

2*695 


5- *044 



1361 

+ 

246*406 

107*710 


246*584 

*-351 


5*9005 

5-7434 


1362 

— 

248*397 

103-517 



*-435 


5-729* 



'363 

+ 

*45*909 

109*087 


247*059 

*-464 


5*65*7 



'364 


248*021 

104*790 







26 

' 3*5 

+ 

*36*053 

106*220 

10*9921 







1366 

— 

236* '45 

*01*775 

11*0043 

236*069 

1*218 

10*9981 

5-7343 



1367 

+ 

*35-930 

106*102 


*35-937 

2*227 


5*7048 



1368 

— 

*35-74* 

101*720 


136*064 

**'75 


5-S474 



1369 

+ 

*36*844 

*05*940 


236-45* 

2*113 


5*7400 



1370 

— 

*36*373 

101*267 


136*471 

2*221 


5*746* 



' 37 ' 


236*298 

105*480 


236*801 

*-347 


5 * 45*8 

5 7079 


' 37 * 

“ 

238**35 

100*305 


237-733 

2*250 


5-73*7 



'373 

+ 

238*163 

104*132 


238*210 

i*i66 


5-9795 



'374 

— 

*38*3*' 

99*95 


*38*4*4 

*- 39 ' 


5*4*56 



'375 

+ 

*38**53 

104*022 


*39-334 

2*187 


5*7*6* 



1376 

— 

241*310 

99*600 








'377 

+ 

*39-43* 

104*802 

10*9929 







' 37 * 

— 

240*002 

99*992 

1 1*0063 

239*945 

2*300 

10*9946 

5 - 7"5 



' 3"9 

+ 

240*345 

104*381 


239*881 

2*296 


5*7*84 



1380 


*38**33 

99-5*7 


*39-336 

*-*75 


5-7450 



1381 

+ 

* 3*334 

■03*895 


138*214 

1*218 


5 * 8"3 



1382 

— 

237*356 

99*19* 


137-340 

2*271 


5-6594 

5-7307 


■ 3*3 

+ 

236*316 

'£>3-775 


*36*639 

***79 


5*8637 



' 3*4 

— 

*36*569 

99-34* 


236*121 

2*250 


565S5 



■ 3*5 

+ 

*35-43* 

104*312 


136*044 

*-*39 


5-6779 



1386 

— 

*36-744 

100* 125 







18 

' 3*7 

+ 

239*090 

104*360 

10*9922 







1388 

— 

*40*5 '4 

99*891 

1 1*0064 

140*612 

1**74 

* 0*9993 

5*8093 



' 3*9 

+ 

*41*330 

104*320 


*4*94* 

**305 


5-7947 



'390 

— 

* 4*-595 

99-5*7 


*43- '46 

*•157 


5-9770 



' 39 ' 

+ 

*45*065 

*03-763 


* 44 ** 5 * 

*-355 


5*7805 



■ 392 

— 

*44**4 

98*582 


244 * 8*2 

1*412 


5*6464 



'393 

+ 

* 45 - 6*7 

103*087 


* 45 - 5' 5 

2*386 


5-7645 



'394 

— 

246*543 

98*047 


246*480 

*•530 


5-4793 



'395 

+ 

* 47**9 

103*127 


*47-439 

*- 5'3 


5-5593 



' 39 * 

— 

*4**777 

9*-' 55 














Mean retail 

5 " 7*55 





log. C = 6*3582236 



Probable error — 

*0225 


30 '“ 

Series. — 2-indi Glass balls, 

with bifilar silk lines; distance = ’367 inch. 

Dec. 19 

'397 

+ 

126*300 

108*280 

10*9911 







■ 39 * 

— 

**3*653 

*00**55 

11*0063 

**5-745 

2*141 

10*9987 

S-33S3 



■399 

+ 

129*376 

*03*595 


**7*7*7 

1*968 


5*9100 

5-7*4* 


J4CO 


228*503 

99*162 


**9**34 

2*112 


5-5753 



CCXX 


Table II 





Ut«nrt 4 . 

Dcdueed. 

Rtmilli. 1 

1841 . 




IHnUne*. 


Itrrintkni 


Sifliltf. 





V ibraltoo. 

Point. 

« N. 

-i>. 

- i. 

Cootiourd. 

1401 

+ 

X 3 ©*IS 6 

103*177 


130*417 

'■945 


6*1110 



' 1401 

— 

1318 54 

99 * 4*0 


231*811 

1*171 


5 *SS*J 



1403 

+ 

131-381 

*04*330 


131-639 

1-036 


5-9617 

5 ' 7 MS i 


14C+ 

— 

a 34 ‘H* 

ioi'107 


131-958 

1-064 


5-8970 



1405 

+ 

230-570 

106*140 


131-788 

1-114 


5-4414 



1406 


131-073 

101*317 







Dec. 30 

1407 

+ 

110*868 

104*737 

10*9901 







140S 

- 

»» 3 ‘ 3 S 9 

iox -415 

11*0069 

211*135 

1-899 

10*9987 

5-8319 



1409 

+ 

«i- 3 S 6 

105*711 


2x1*899 

1*011 


5 * 49 '4 



1410 


iir525 

10**955 


111-857 

1*851 


5-9638 



1411 

+ 

113*011 

105*605 


112*003 

1*966 


5-6094 

5-6777 


141a 


110*444 

101*390 


123*010 

i* 7 n 


6-1911 


*♦*3 

+ 

M8133 

104167 


ii 4 ‘ 9»7 

2-lSl 


5*2011 



1414 


211*961 

98*410 


115-765 

1*416 


4 ' 73 'S 



H »5 

+ 

119*008 

102*140 


118*003 

1*851 


6*1988 



1416 

— 

131*037 

98-657 







3. 


+ 

110*918 

iog-390 

10*9908 







1418 


21 I ‘140 

105*041 

ii*co66 

111*173 

1*719 

io* 99$7 

S'SiSi 

1 


1419 

+ 

If t*iS6 

ios-571 


111*440 

«* 7 n 


5-7858 

1 


1420 

— 

111*949 

105*170 


11 1‘836 

1-773 


5-6764 



1421 

1412 

H- 

_ 

211*159 

111*433 

>cS‘86i 

105*115 


111*175 

111*851 

1*831 

1 - 79 * 


5*5111 

5*6639 

5-6681 


>413 


114-380 

108-767 


114*063 

1-877 


5 ‘ 475 » 

i 


1424 


115*059 

104*801 


115*305 

1-867 


5*5686 

1 


* 4*5 


116*721 

108*107 


116*786 

1*803 


S'HS 9 



14x6 


1*8*640 

104*600 














Mc«a mult *= 

5*6902 





iog. c • 

3*3506819 



Pialwbte emtr b 

•0465 



Series.— 2 |-inch /ccat/ balls, 

with biHlar silk linos ; distHiice >= 

:J 07 iiM 

ii. 

1 B 43 . 

» 4»7 

+ 

ISS »85 

91*091 

11*0007 




5-6146 


J»ouu-;r I 

1418 

— 

155-918 

86*645 

H0053 

156*072 

1-694 

11*0030 


14*9 

-r 

156-599 

9 I -977 


»i ‘-447 

1*685 


iMn 



*430 


156*671 

86-567 


156*760 

1-691 


5-6490 

S '‘443 i 


*43 > 


157*096 

91*915 


157*010 

1-694 


5-6558 


143a 


»S 7 'I 75 

86*507 


157*199 

1*701 


5-6538 



*433 

+ 

157*750 

91-895 


157*669 

1*714 


5-6430 



>434 

- 

158*000 

86-415 







1 

*435 

+ 

157*1*8 

96*181 

11*0011 




5-6013 



1436 


156-965 

90*697 

ii*co8i 

157*015 

1*719 

110051 



*437 

+ 

» 57'054 

96*090 


157*071 

i*?o6 


S-‘ 3'3 



143 < 


» 57 ‘a *7 

90-657 


157*160 

1*701 


5’«479 



*439 

+ 

» 57 ' 55 » 

96*031 


J 57 ‘ 44 S 

1-705 


56499 

S’‘ 3 i 6 


1440 

— 

» 57 ‘ 47 * 

90-585 


157-761 

1*719 


5-6139 


* 44 * 

+ 

>$*■553 

96-057 


158-318 

1-803 


5-4*97 



» 44 » 


»S *’734 

90*315 


158*700 

.■757 


5*5974 



1443 

+ 

15I-780 

95'6oi 


158*883 

1-656 


5-8184 



*444 

“ 

aS 9’»37 

90-165 







3 

*445 

+ 

156-500 

96-875 

it‘0014 







1446 


156-500 

91*510 

11*0081 

156-585 

1*663 

11*0053 

5*7004 



*447 

+ 

1(6*840 

96*800 


156-731 

1*666 


5*7005 

5*6960 

C«nuoa«d. 

144S 


156-750 

91*417 


156*794 

1*678 


S -«777 



Digitized by Google 




Table II 


ccxxi 


1842 . 

K«. 

P«. 

ObMcn'M. 

IkKluced. 

Resulu. 

Time < a ( 
VlbrUlon. 

Ucttinff 

Point.’ 

Diftanca. 

Time 

deviation 
*=• D. 

PilUnce 


Daily. 

CoutiiiuiHi. 

«449 

+ 

2$6'S3S 

96-767 


156-794 

2-670 


5‘*947 



1450 

— 

256-750 

91-425 


256-920 

1-691 


5-6558 

5*6960 


'45 > 

+ 

» 57 ’ 34 i 

96-847 


257-150 

4-653 


S- 747 ' 



1452 

— 

257-167 

91-657 







JuD. 4 

'455 

+ 

® 55’475 

107*900 

1 1*0029 







'454 

_ 

255-250 

102-6S7 

11*0071 

255-196 

2-657 

11*0050 

5-6519 



'455 

-t- 

254-810 

loS-ioi 


455-057 

2-672 


5-6140 



'456 

- 

* 55'359 

102-830 


455-434 

1-656 


5-6557 

5-6353 


'457 

+ 

255-409 

108- iSi 


455-445 

2-652 


5-6736 


'45S 

- 

255-604 

102*925 


455-446 

2-668 


5-6396 



'459 

+ 

235-167 

ioS-342 


135-360 

2*696 


5-5773 



1460 

— 

255-500 

102-975 







s 

1461 

4 - 

258-264 

loS-i 15 

11*0041 







1462 

— 

258-663 

102-695 

11*0077 

458-439 

2-773 

11*0059 

S-5530 



1463 

+ 

258- 16S 

108-370 


458-399 

2-754 


5-5937 



'464 

— 

» 5*'597 

103-037 


45*-*35 

2 - 7 U 


5-68S7 



'465 


259-177 

icS-550 


258-887 

2-749 


5-6205 

5-6444 


1466 

— 

258-597 

103-063 


459-136 

2-719 


5-6939 


1467 

+ 

260-173 

108-457 


459-573 

2-719 


5-713' 



1468 

— 

459-35' 

102*972 


259-656 

4-759 


5-6339 



1469 

+ 

259-750 

108-525 


» 59-*37 

2-751 


3-6584 



'470 

— 

260-500 

103-071 














Mcin if-aull — 

5-6488 





toy . C — 6-3632299 



Probablp prror — 

*cc66 


32 “'^ Sehies. — 

2-incli Glass balls, 

witli bifilnr silic lines; distance = inch. 

Jan. 7 

' 47 ' 

+ 

209-645 

103-790 

11*0001 







1472 

— 

aio ‘444 

ICO*l 12 

1 1*0075 

210*770 

1-664 

11-0038 

5-9810 



'473 

+ 

212 546 

103*092 


211-621 

1-718 


5-S409 

5-0286 


'474 

— 

210*950 

99*200 


212*004 

1*719 


5-S5S6 



'475 

+ 

213-570 

102-187 


112-367 

'-675 


6-0331 



1476 

- 

211-381 

9®'475 







■1 

>477 

+ 

110*729 

103-972 

10-9987 







147S 


214-284 

99-955 

1I-C087 

418-339 

1-868 

11-0057 

5 ‘ 7'84 



1479 

+ 

124*059 

103-411 


211-756 

1-867 


5*9020 

5*8776 


1480 

— 

224-615 

99-400 


224-908 

1-869 


6-0645 



1481 

+ 

226-525 

102-S67 


426-135 

1*967 


5-8254 



1482 

— 

217-268 

9S-465 








' 4*3 


*' 5-757 

97-757 

10-9977 







14S4 

— 

225-185 

95-815 

11-0066 

110-8 15 

1-849 

11-0053 

5-9094 



' 4*5 

+ 

217-135 

101*270 


220-656 

1-949 


5-59S' 

5-8534 


i486 

— 

223-171 

98-927 


121*055 

1-715 


6-3478 



' 4*7 

+ 

220-743 

105-487 


422-'53 

1-990 


5 'S 574 






223-958 

100-085 







•5 

14S9 


118-650 

' ' 

104*200 

10*9985 







1490 

— 

118-452 

'00-477 

1 1*0099 

218-840 

1-840 

11*0042 

5-S316 



' 49 ' 

+ 

2I9-S07 

104* 1 1 5 


219-087 

1-952 


S-5094 



1492 

— 

llS'285 

99-945 


220-998 

1 - 8 o 2 


6-0726 



'493 

-1- 

117-615 

101-985 


223*510 

2-1 89 


S -"33 

5-6647 


'494 

— 

210- 514 

97-270 


221-985 

4-375 


4-6907 



'495 

+ 

123-177 

101*055 


423-944 

1-S41 


6-1035 


Contimied. 

'496 


I2S-697 

97-475 


226-797 

1-044 


5-6381 



ccxxu 


Table II 





Obi»n' 0 d. 

Deduced. 

RemlU. 

1 B 42 . 

No. 

Po«. 

Time of 
VIbntlon. 

Kestiiut 

Point. 

DbtAiiM. 

Time 
- K. 

Deviation 
“ I). 

DUtance 


I>sil 7 . 

Cooliuued. 

•497 

+ 

126'3i8 

102*072 


227*832 

1*898 


6*'275 



' 49 * 

— 

229- 397 

99*075 


228*312 

2*016 


5 ' 793 * 

5*6647 


*499 

+ 

*» 7-535 

104*142 


229*035 

2*038 


5*7670 



1500 

— 

* 3 ''437 

101*055 







Jan, i6 

1501 

+ 

2i8'I 12 

106*723 

10*9978 







<502 

— 

208*821 

102*715 

11*0106 

213*869 

1*612 

1 1*0042 

6-3574 

6*0324 


1503 

+ 

219*722 

io 5*'55 


216*148 

'' 7*4 


5*8676 


1504 

— 

216*329 

' 00*457 


218*310 

1*800 


5 ' 93*3 



1505 

+ 

220*860 

102*962 








1506 

— 

224*880 

99655 








1507 

+ 

224*892 

104*380 


223*883 

''959 


5*8356 

5*8356 


1508 

— 

228*867 

101*267 













Mean result = 

3*8184 




tog . C 6*3306819 



Probable error » 

- 039 ' 


33"^ Series. — 2-inch Ivory balls, 

with bihlar si/A lines ; distance = * 

367 inch. 

Jan. 17 

1509 


202*987 

102*830 

10*9981 







1520 

— 

107*610 

100*240 

11*0087 

203*761 

1*328 

11*0034 

6*0671 

5*8070 


1511 

+ 

204*863 

'03*742 


205*436 

1*666 


5-5469 


1511 

— 

204*388 

ioo*5go* 








«S *3 

* 5'4 

+ 

211 - 7 S 7 

202*243 

101*757 

97 ‘ 75 S 


208*337* 

1*827* 


3*2030 

5*2030 


'S '5 

+ 

210*443 

99945 








1516 

— 

119*619 

97-505 


2 ' 5*365 

1*813 


3*6018 



' 5*7 

4- 

211*777 

102*317 


213*809 

'*695 


6*0171 

5-9567 


1518 

— 

220*063 

100*350 


217*951 

1*584 


6*5666 


* 5*9 

•f 

219*902 

104*722 


220*720 

1*891 


5 ' 64'2 



1520 

*“ 

223*015 

101*530 







iS 

151' 

4- 

*97*502 

'08*335 

10*9979 







1522 

— 

196*098 

105*020 

11*0095 

'98*173 

1*472 

11*0037 

5 '* 4«7 



* 5»3 

4- 

202*994 

107*595 


' 99 '347 

''444 


6*0378 



' 5^4 

— 

196*103 

104*395 


198*460 

1*422 


6*0^46 



» 5»5 

13:6 

4- 

19**633 

* 97 ' 41 S 

io6'SS5 

104*075 


197*700 

' 97 ‘ 5»7 

'' 3*5 

''433 


6*4388 

3*9616 

6*0468 


* 5>7 

4- 

196*623 

107*000 


197*036 

'* 43 ' 


S' 94'5 



1318 

— 

* 97 - 55 o 

104*200 


'97*708 

'•395 


6-'352 



*519 

4 - 

199*109 

106*952 


198*704 

''457 


5'9335 



1330 

— 

199*047 

103*937 







20 

* 53 ' 

4- 

' 95 * 03 * 

109*847 

10*9052 







' 53 * 

— 

194*828 

106*922 

11*0108 

'95*063 

'' 3*5 

11*0030 

6*0160 



*533 

4- 

' 95'537 

109*337 


195 * 3'2 

'-375 


6*0752 



*534 

— 

195*34* 

106*632 


193*791 

1*416 


5*9283 

6 '<H '4 


*535 

4- 

'96*932 

109*432 


196*559 

''394 


6*0692 


*536 

“ 

197*024 

106*635 


197*091 

l* 4'9 


5'9946 



*537 

4- 

197*386 

'09*515 


198*246 

'*396 


6*1650 



* 53 * 

— 

201*190 

106*810 








*539 

4- 

202*678 

106*905* 








'540 

— 

202*133 

'03*585 


200*302 

''595 


5*5083 



' 54 ' 

4- 

194*306 

106*643 


' 97 - 43 * 

1*989 


4*2915 



1542 

— 

199*003 

' 01*747 


204*233 

''437 


6*3576 

6*3270 


'543 

4- 

224*700 

102*600* 


215-948 

1*116 


9*1505 



'544 

— 

215*390 

98*987 













Mnui reault — 

6*0230 




log . C - 

6*3406469 



Probable error • 

''044 



Table II. 


ccxxiii 


1842 . 

No. 

Po«. 

ObKTTcd. 

Deduced. 

Results. 

Time of 
Vibration. 

R«!iUnx 

Point. 

Distance. 

Time 
— N. 

DevUtkin 

» n. 

Distance 

8tn«le. 

Dally. 

34 "' Series. — 

2-inch Ivory balls, 

with bihlar iron wire ; distance = - 

.’367 inch. 

Jan. 23 

« 54 S 

-1- 

I5a*a50 

101*750 

10*9952 







1546 

— 

i$2'098 

99-902 

11-0098 

•52-336 

0*869 

1 1*0025 

5 -* 4*4 



15+7 

-f 

• 5»’*97 

101*550 


•52-532 

0-868 


5-8702 



154S 

— 

I$2-235 

99-6*7 


152-830 

0-840 


6*0896 



•549 

-1- 

•53955 

101*205 


• 53-25* 

0-893 


5-7603 



1550 

— 

i$2-886 

99- >52 


•53-67* 

0-888 


5 ’** 4 S 



• 55 > 

-(■ 

• 54987 

100-650 


• 54‘>43 

q 

ee 

0 


6-4801 



• 55 * 

— 

• 53 ' 7>2 

9*937 







i 4 

• 5 SJ 

+ 

i$i-88$ 

105-817 

10-9975 







•554 

— 

• $1-470 

104*030 

li'0093 

151-892 

o -*54 

11*0034 

5 ’ 9 >S 5 



•555 

+ 

• 5»'745 

105-660 


> 52->93 

0-892 


5-6860 



• 556 

— 

• 51*13 

103*722 


•52-323 

0-8*9 


5 ‘ 7>49 



•557 

+ 

• 52-922 

•05-340 


152-416 

0-908 


5-6020 



• 55 * 

— 

152*007 

103*327 


•52-476 

0-877 


5-*047 



•559 

+ 

>52-969 

104-822 


• 52-199 

0-862 


5**43 



i;6o 

— 

150-850 

102-867 


151-850 

0-848 


5'9540 

5-7846 


1561 

+ 

•52-730 

104-307 


• 5>’*47 

0*864 


5-8282 



1562 

— 

150-281 

102*292 


151*190 

0-868 


5-7664 



• 563 

+ 

• 51-470 

103-750 


150-481 

0*860 


5-7656 



• 564 

— 

• 4*-704 

101-767 


150*051 

0*912 


5-405* 



• 565 

-1- 

151-326 

•° 3’435 


150-S13 

0-818 


6*0884 



1566 

— 

>5 >-*97 

101-832 







»5 

• 567 

+ 

156-916 

1C 1-222 

10-9974 







156S 

— 

160069 

99-350 

11-0063 

• 5*-227 

1-043 

11*0031 

5-2563 



• 569 

-f 

• 55*55 

101-650 


•57-562 

0-917 


5-92*4 



• 570 

— 

> 5 *' 47 o 

100-280 


• 57‘475 

0-873 


6-2203 



• 57 ^ 

+ 

• 57->04 

102*405 


157-862 

0-892 


6-1178 



1572 

— 

• 5*-770 

100-960 


• 57‘593 

0-928 


5-8604 



•573 

+ 

• 55‘730 

103*230 


•57-697 

0-827 


6-5848 

5-9025 


•574 

— 

160-558 

102*192 


• 5*- 394 

0*920 


5-9716 



•575 

+ 

156-730 

• 04-*35 


• 57‘769 

I’lOO 


4 - 9 S 51 



1576 

— 

>57-058 

•03-077 


1 56-960 

0-919 


5-8704 



•577 

+ 

156-996 

•04-955 


•57-337 

0-866 


6-2596 



• 57 * 

— 

158-300 

•03-450 














Mc4in result a 

5-8683 





log . C — 6-3406469 



Provable enor « 

-0413 


3 . 0 "' 

Series. — 2-inch Ivory balls, 

with bifiIar£i7/< lines; distance = -367 incli. 

Jan. z6 

•579 

+ 

190-484 

93-125 

•0-9995 







1580 

— 

190*171 

90-377 

11*0107 

• 90 - 4>9 

1-368 

11*0051 

5-8020 



i$8i 

+ 

190-852 

93-102 


• 9>->97 

•■373 


5-8282 



1782 

“ 

• 9 *‘ 9>5 

9 '>' 33 S 


192-852 

•- 4>4 


5 ' 7 S 76 



• 5*3 

+ 

» 947*7 

93-227 


•94-903 

• -417 


5-8683 

5-7909 


> 5*4 


•97-242 

90-452 


>96-787 

1-468 


5‘7745 



• 5*5 

+ 

' 97'937 

93 ‘ 55 o 


197-826 

»'499 


5 ‘ 7'49 



I $86 

— 

198-18S 

90-650 







»7 

• 5*7 

+ 

•92-077 

108-462 

10-9968 







i$88 

— 

194-493 

106-007 

11*0129 

• 93 - 75 « 

••347 

11*0044 

6-1013 

6-1013 


• 5*9 

+ 

• 93-942 

io$*942 








Digitized by Google 


CCXXIV 


Table II 






OI»MrTc<l. 



KCMilt*. 

1842 . 

No. 

P«. 

TImo of 
Vibration. 

Point. 


Tlnwt 

“S. 

Dctljaion 
= I>. 


Single. 

Hally. 

Jim. iS 

1590 

+ 

193-507 

108-C05 

10*9902 







1591 

— 

190-075 

104*950 

11-0096 

191-756 

1-365 

10-9999 

5-9023 



> 59 * 

+ 

193*666 

'07-357 


192-028 

1-352 


5-9760 



'593 

— 

'91-307 

'04-355 


> 9*-543 

'-397 


5-8145 



'594 

•f- 

194-192 

106-942 


'93-47* 

1-370 


5-9865 



'595 

— 

194 - '97 

104-047 


193-9*3 

1-458 


5-6514 



1596 

+ 

193-108 

106-9S5 


' 93-*73 

1-313 


6-2723 



'597 


195-080 

104*670 


193-034 

'•535 


5-31S* 



' 59 * 

+ 

188-871’ 

108-495 


192-247 

1-969 


4-11*7 



'599 

— 

196- 167 

104-445 


195-614 

'-759 


4-7664 



i6co 

+ 

201*253 

107-43* 


201-662 

rioo 


7-4*54 



1601 

— 

207-975 

105-620 













Menn rentilt = 

5-7690 




log . C "> 6-3406469 



Probable error » 

•IlOO 


. 36 "' Series. — 2 -inch Glaxs balls, 

with bifilar silh lines; distance = ’SG? inch. 

Jnn. 30 

160! 

J. 

2 'i -375 

104-877 

10*9900 







1603 

— 

212-840 

101-547 

11*0110 

212-671 

1-656 

t I'OOlO 

6-1229 



1604 

4 

213-631 

104-842 


213-596 

1-677 


6*0990 



■ 605 
i6c6 

4- 

214-2S5 

^ tyj 77 

101*430 

105055 


213-994 

*'3-727 

1-759 

1-829 


5-8363 

5-9990 

6-0383 


1607 

— 

213-069 

101-362 


213-824 

1-774 


5-777* 



1608 

+ 

215-382 

104-765 


215-627 

1-630 


6-3947 



1609 

— 

218-677 

101-647 







3 « 

1610 

+ 

211-887 

105-775 

10-9892 







1611 

— 

211-080 

101-840 

1 1*0122 

211-563 

1-826 

1 1*0007 

5-4955 

5-4955 


1611 

-b 

212-204 

105*212 








1613 

+ 

214-233 

104-932 

10*9902 







1614 

— 

216-910 

101-575 

11-0128 

*15-972 

2*029 

1 1*0015 

5-153* 



1615 

4 - 

f 5‘*34 

106-337 


217-274 

1-785 


5-9284 



1616 

— 

220*517 

103-957 


218-682 

1-846 


5-8071 

5*7020 


1617 

4 - 

217-S60 

108-962 


219-484 

1-958 


5-5151 


i6i8 

— 

221-698 

106-135 


220-157 

'•795 


6-0529 



1619 

4 - 

219-371 

110-487 


210*451 

'-*93 


5 - 755 ° 



1620 

— 

221-368 

107-265 













Moan result •• 

5-8413 




log . C •• 6-3506819 



Probable error — 

-0578 


.37"' 

Series. — 

2-inch Ivory balls, 

with bifilar iron wire ; distance = 

3G7 inch. 

Keb. 5 

i6ii 

4 - 

262-182 

'05-455 

10-9973 







1622 

— 

260-905 

ico-085 

11-0038 

261-965 

*-403 

11*0019 

6-2550 



1613 

4 “ 

263-868 

104-327 


261-180 

2 * 5 CO 


5-9764 



1614 

— 

256-079 

98-567 


*57-313 

*-793 


3-19** 

5-749* 


1625 

4- 

» 53'«5 

103-982 


* 55-*73 

2-406 


5-9321 


1626 

— 

258-564 

99-77* 


256-232 

2-625 


5-478* 



1627 

4 - 

*S 4 ‘S 77 

106-062 


2;8-i6f 

*-577 


5-6647 



162S 

— 

164-944 

101*045 













Mean result •• 

5-749* 




hfio C *» 6*3406469 



Probable error •• 

-0961 



Table II 


ccxxv 




I 

1 

Ob*c nr od. 

Deduced. 

Rcsatt*. 

1842 . 

No. 

Po«. • 

Tiino of 
VibraUon. 

Rcrting 

Point. 

DUtftnoe. 

Tim« 
=> N. 

DerUtlon I 
-D. ! 

DiAAoce 

Slnfte. 

Daily. 

38 “ Series. — 2 -inch Lead balls, with bifilar iron wire; distance = •416 inch. 

Feb. 7 

16x9 

+ 

115-947 

107.790 

10-9987 




1 



1630 

— 

116-991 

104-065 

]x*ox7i 

116-731 

1*9X1 

1 1*0079 

3-6175 



1631 

+ 

116-998 

107-987 


117-180 

1-938 


5 'S 7 *« 

S- 59'8 


1631 

— 

117-731 

104-155 


117-365 

1-940 


5 ’ 57 S 8 



1633 

+ 

2x7*000 

108-085 






• 


1634 

— 

117-515 

103-810 








163s 

+ 

117-750 

107'797 


117-756 

1-916 


5-6366 

5-6366 


1636 

— 

118-000 

104-080 














Me«n result 

5-6030 





log . C = 6-3603556 



Probeble error ■■ 

*0104 


39 “ Series. — 2 -inch Ivory balls, with bifilar iron wire ; distance = 

415 inch. 

Feb. 8 

1637 

-f 

222*14^ 

95 'S »5 

10*9970 







1638 

— 

110-437 

91-612 

11-0084 

221*1x4 

1-871 

1 1*0027 

S' 7 I 9 S 



1639 


221*440 

95-190 


110-871 

1-853 


5-7631 



1640 

_ 

220*143 

9 '' 3 S 7 


110-535 

1-847 


5-7666 

5-7080 


1641 

+ 

220*415 

94 ‘ 9»5 


120-396 

1-896 


5-6105 


1641 

— 

110-610 

90-890 


220*902 

2*000 


5 ' 343 » 



1643 

-t- 

111-973 

94-865 


114-839 

1-831 


6-0430 



1644 

— 

134-800 

91-510 














Mean reault * 

5-7080 





log . Cr . 

6*3406469 



Probable error o 

•057s 


40 “ Series.— 

2-inch Lead balls. 

with bifilar iron wire ; distance = • 

415 inch. 

Feb. 9 

1 '6+S 

+ 

556-186 

105-137 

10-9961 







.646 

— 

S 53’793 

81-075 

11-0164 

5 S »'938 

11-990 

1 1-0063 

5-3901 

5-3901 


1 1647 

+ 

547-881 

1 10-875 














.Metn result — 

5-3901 





log . C - 6-3603556 



Probable error « 
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CCXXVI 


Table II. 


1842 . 

No. 

Po*. 

Ob««nred. 

DeduoM. 

Remits. 

TJm^ of 
Vltbratiof). 

R«rMlng 

FoiiiL 

DUUnc«. 

TInw 
- N. 

l>«vlAtlon 
= D. 

DbtAnee 

n 

Single. 

Da 11 >. 

41 « 

Series. — 2 -inch Ivory balls, with bihlar iron wire ; distance = ‘ 

415 inch. 

Keb. 10 

1642 


i6i'38i 

108-105 

10-9918 







1649 

— 

i 6 i‘ 37 o 

106-130 

11-0086 

161-114 

1-037 

11*0007 

S- 55»7 



1650 

- 1 - 

161-377 

108-302 


161-075 

0-975 


5-9013 



1651 

— 

163-175 

106-575 


161-177 

0-978 


5-8988 



i6;i 

- 1 - 

161-381 

108-761 


161-176 

0-991 


5-80S4 



1653 

— 

161-768 

106*982 


161-151 

0-997 


5-7775 

5-7867 


1654 

-t- 

161-690 

109*190 


161-454 

0-989 


5-8460 


165s 

— 

163-670 

107*440 


161-984 

0-991 


5-8664 



i6$6 

-f 

161-907 

109-657 


163-303 

1-045 


5-5907 



1657 

— 

163-730 

107-695 


163-460 

0-998 


5-8651 



1658 


» 63 ' 47 S 

109-715 


> 63 ' 43 S 

1-016 


5-7595 



1659 

— 

163-060 

107*690 







] t 

t66o 

+ 

161-X10 

109-S07 

10-9893 







1661 

— 

161-613 

107-887 

u-0095 

161-679 

1*019 

>0-9994 

5-6x11 



1662 


161-181 

110*042 


161-630 

1*010 


5-6678 



1663 

- 

162-345 

108-155 


161-856 

1*000 


5-7405 

5*7221 


1664 

+ 

161-452 

110*270 


161-851 

0-983 


5*395 


1 

i £&5 

— 

■61-161 

108-451 


161-875 

1*001 


5-7361 



1666 

+ 

161-717 

1 10-637 


161-078 

1*005 


5-7*77 



■ 667 

— 

161-698 

108-801 














Mptn 

result 

5-76*5 





/o^. C 6*3406469 



I’rob&ble error — 

•0179 


! 

42 '"‘ Series.— 

- 2 -inch Zinc balls. 

with bifilar iron wire; distance = ‘415 inch. 

tVb. II 

1668 

+ 

196*520 

108-055 

10-9873 







1669 

— 

196-986 

105-057 

11*0095 

196-707 

1-571 

10-9984 

5'6iio 



1670 

+ 

196-335 

108-341 


196-611 

1-566 


5-6340 



■ 671 

— 

196-830 

105-361 


196-581 

1-561 


5-6498 



1671 

■+ 

196-318 

108-615 


196-569 

>•554 


5-6745 



1673 

— 

196-791 

105-670 


196-631 

>•554 


5-67S1 



1674 

+ 

196*616 

108-931 


196-757 

1-558 


5-6708 

5 0549 


1675 

— 

197*005 

105-960 


196-879 

>•537 


5-7554 



1676 

+ 

■96-891 

109- 1 37 


196-811 

1-569 


5-6347 



1677 

— 

196-495 

106-037 


196-595 

••573 


5-6075 



1678 

+ 

196-500 

109*230 


196-311 

>•564 


5-6134 



)«79 

— 

195-750 

106-167 







'3 

1680 

+ 

192*229 

108-915 

10-9857 







■ 681 

— 

> 9 'S 35 

105-860 

11*0103 

191-785 

1-478 

10-9980 

5-6798 



1681 

+ 

191-840 

108-717 


191-690 

■ -4S6 


5-6437 



1683 

— 

191-546 

105-630 


191-747 

>•479 


5-6738 

<-6006 


1684 

4 * 

191-057 

108-460 


191-915 

>•471 


5-7146 



1685 

— 

192*000 

105-405 


192*022 

1-471 


57 > 7 > 



1686 

+ 

192*030 

■08-140 


191-915 

>- 47 > 


5 - 7>47 



1687 

— 

191*601 

105*190 










loj ). C — 6-3581136 



Mean reeult •> 

5-66S3 









I’robible error •- 

-C068 



Table II. 


CCXXTII 





Obwrred. 

l>*duc«d. 

UeMilU. 

1842. 

Ifo. 

Po*- 

Time«f 

Vlbrstko, 

R««tina 

Foinl. 

Dirteace. 

Tim* 

-N. 

DevUtlon 
= D. 

IHvUBC* 

• 1 

Slnsle- 

Dally. 

43"‘ Series. — 2-inch Glass balls, 

with bifilar iron wire ; distance s * 

415 inch. 

Feb. 14 

i6S8 


I7a*3aa 

98-645 

10*9865 







16S9 

— 

IT»**4 

96-465 

Il’OIOt 

174-465 

1*198 

■0*9981 

5-5689 



1690 

+ 

171*769 

95.077 


171073 

t*i6z 


5‘7>54 



1691 

— 

J7I-870 

97*041 


171*690 

1*111 


5-8948 



169% 

+ 

x7**aso 

99*497 


171-617 

t*i$i 


5-5889 



169J 

— 

*7»*097 

97*111 


171*910 

*•*59 


57*93 

5-7161 


1694 

+ 

*7»*»97 

99- 581 


171*060 

1*181 


5-6178 


169s 

— 

171*750 

97‘iiS 


171*908 

*•*55 


5^7390 



1696 


*7*'934 

99*470 


*7**933 

1*16} 


5*7* *0 



1697 

— 

I7a*ii5 

97*080 


I7J-955 

1*144 


5*7973 



1698 

+ 

171*658 

99-165 


171*770 

1*110 


5*9088 



1499 

— 

171*6x9 

96*971 







>5 

1700 

+ 

174*050 

97*707 

10*9861 






1701 

— 

I74‘»H 

95-381 

11*0101 

*74*3*4 

1*169 

10*9981 

5-8301 



170a 

+ 

174-799 

97*73* 


174-516 

I*i88 


5^750i 



170J 

— 

174** 5* 

95*330 


174*705 

1*151 


5'947» 

s-8364 


1704 

+ 

175-516 

97*53* 


»7S*'S7 

1*161 


5*9111 


1705 

— 

*75*344 

95-085 


175-644 

1-198 


5*7746 



1706 

+ 

176-187 

97*43* 


175-S44 

1197 


S'?9>» 



1707 

— 

•75'37» 

94*99* 














Mean result • 

S’7‘7A 





log . C 6*5506819 



i’robsbie error «• 

*0189 


44"' Seri 

ES.— 

2-inch Glass balls, 

with bifilar st/A lines ; distance = 

415 inch. 

»b. |6 

1708 

+ 

187*085 

108*085 

10-9873 







1709 

— 

186*410 

105*180 

11*0107 

186-939 

*■357 

10*9990 

5'77$4 



1710 


i87*85a 

107*705 


187-034 

1*405 


5-5«37 



17** 

— 

i86*oxa 

104*610 


186-935 

1*196 


6-0483 



171a 

+ 

187-915 

106*701 


187*121 

1*511 


5'9*97 



*7»J 

— 

186*615 

105*550 


187-544 

1-346 


5-8591 

5-7604 


1714 

+ 

188-945 

105-781 


188-839 

1-358 


5-8890 


>715 

— 

190-855 

101*581 


190*899 

i'6i6 


5'OS?4 



1716 

+ 

*9»‘94» 

105-847 


194-849 

*•435 


5*8111 



*7*7 

— 

194-658 

105*370 


194111 

1-469 


5*75*3 



1718 


194*191 

106*770 


194-748 

*•457 


5-8366 



1719 

- 

195-871 

it>4*34» 







«7 

17x0 


186*615 

ic6*8i5 

10*9870 







17a! 

— 

185-173 

105*910 

irotoi 

186*151 

1-348 

10*9986 

S’7655 



*7ta 


■87-A38 

106-377 


186*703 

»*37S 


56858 



17»5 

— 

186*664 

»03*34$ 


18: *086 

1*308 


6*0016 

5-8448 


17*4 

+ 

187*580 

*05*547 


187-059 

*•350 


5-8134 


*7*5 

— 

186*415 

101*547 


187*169 

1*381 


5-6914 



i?a6 

+ 

188*669 

104-675 


188*708 

*■333 


5-9916 



*7»7 


191*081 

101*671 














Mtmo result — 

S'784S 





/og. C •• 6*5506819 



Probable error ™ 

•0380 



Digitized by Google 




Table II 


ccxxviii 


1842 . 

No. 

P<«. 

ObMnred. 

Deduced. 

KeeulU. 

Time of 
Vibivtkm. 

Realnv 

Point. 


Time 
•• N. 

L>evi»Uvn 

“D. 

Dbunce 

Single. 

Daily. 

45 "’ Series. — 2 -inch Ivory balls, with bihlar silk lines ; distance = • 

415 inch. 

Fob. i8 

i7jS 

+ 

i65‘8ii 

107*017 

10-9881 







1729 

— 

'65-456 

'0+-771 

tl’0094 

165-500 

1*124 

10-9988 

5-34^4 



I7$0 

+ 

'65-177 

107*011 


'65-551 

'•053 


5-6931 



1731 

— 

166-198 

105*030 


165-904 

i-o6i 


5-679* 



173a 

+ 

'65-941 

'07-295 


166-014 

1-085 


5-5667 



•733 

— 

» 65‘975 

105*110 


166-173 

'-039 


5-**43 



' 73 + 


166-80J 

107*301 


166-561 

)-o68 


5-6917 

5 - 7'53 


'735 

— 

166-666 

105*111 


166-805 

1*041 


5’*575 



1736 

+ 

167-087 

107-087 


166-741 

'-047 


5-*'95 



'737 

— 

i66'ti8 

104-871 


166-607 

'-044 


5-8168 



' 73 * 

+ 

167-085 

106-835 


166-729 

1*041 


5 -* 5 ii 



'739 

— 

166-618 

104-631 







»9 

'740 

+ 

' 70-337 

99-070 

10-9898 







17+' 

— 

'77-230 

97-170 

1 1*0090 

' 74-»37 

'-'57 

'0-9994 

5-7496 

5-9564 


' 7 +» 

+ 

172*150 

100*100 


' 74 -'i 7 

1-078 


6-1631 



'743 

— 

' 74-979 

98-617 








> 74 + 

+ 

'75-450 

100*900 








'745 

— 

'71-713 

98-850 


172-864 

1-078 


6-0741 

5-8*77 


1746 

+ 

'72-556 

101*1 11 


'71-74' 

t-158 


5 - 5*'3 

■ 

»747 

— 

170*130 

98-740 














Meio rofult 

5-7658 





tog. C — 6-3406469 



I’robablo error — 

-0358 


46 "‘ Series. — 

2-inch Lead balls, 

with bihlar si/A lines; distance = -415 inch. 

Fob. JO 

■ 74 * 

+ 

107*000 

98-650 

'0-9954 







'749 

— 

107*000 

95-057 

1 t'0134 

107-062 

'-765 

11-0067 

3-5617 



1750 


107*150 

9*515 


107-187 

1 - 7*4 


5-510' 



' 75 ' 

— 

107*150 

94*55 


207*119 

1-7S7 


5-5030 



' 75 * 


207-167 

9*335 


107-088 

'-7*9 


5-4*95 



'753 

— 

106-767 

94*660 







21 

'754 


108-107 

100-417 

'0-9949 







'755 

— 

108-18 1 

96-*77 

11*0171 

108-303 

1-782 

11-0060 

5 - 377 ' 



'756 

+ 

208-545 

'O0-455 


108-383 

1-814 


5-4814 



'757 

— 

108-161 

96-777 


108-408 

'-769 


5-6231 



' 75 * 

+ 

108-768 

100*177 

' 

108-531 

1-807 


5 ’ 5"5 


) 

'759 


108-431 

96-350 


108-656 

'-798 


5-5457 



1760 

+ 

108-971 

99-7 '5 


108-810 

1-787 


5-5S86 


i 

■ 761 

— 

108-907 

95-930 


109*001 

1-816 


5-50*9 

5-5607 

) 

1761 

4 - 

109*110 

99-4 'O 


109*174 

'-769 


5-6700 



'764 

— 

109-750 

95 *'S 


109-674 

1-817 


5 -S"o 



'7S4 

+ 

109-976 

99-3*7 


110*145 

'-757 


$■756* 



1765 

— 

110-879 

96-111 


1 10* 501 

1-839 


SS '*4 


1 

17S6 

+ 

110-175 

'00-155 


110-771 

1-871 


54350 


. 

'767 

- 

11 i-66o 

96-810 














Moan result « 

5-5496 


1 



hg. C “ 

6-3603556 



Frob^bto error ™ 

•0130 



TaBL£ II. 


ccxxix 


184^2. 

Ke. 

Pm. 

OlMcrrcd. 

U*diK«4. 

RmIu. 

TltO 0 ^ 

VlbrMWn, 

BeAbif 

Point. 

DietooM. 

Time 

DevinUon 
*» D. 

DteUnce 

• 8. 

SiogU. 

Delljr. 

47“ Sbries. — 

2-inch Zinc balls, with bifilarWM lines ; distance = *4Ii> inch. 

Feb. 

1768 

+ 

■1 99-941 

104-381 

10*9931 







>7»9 

— 

198-999 

ios*oo5 

11*0091 

*99*5S3 

*'559 

11*0011 

5-8165 



1770 


»oo-*73 

103*865 


199*731 

I-SS. 


5*75*0 



1771 


>99-]*i 

100*397 


»99’7»3 

1-658 


5'4*79 



177* 

+ 

199-85* 

103*560 


*99'77» 

1*665 


5‘4*75 



*773 

“ 

*99994 

too*o6i 


100*554 

1*669 


5'497» 



*774 

+ 

»o»'574 

103-141 


101*341 

1*561 


5-9818 



»77S 

“ 

t04‘iz4 

100*177 


103-718 

1*698 


5-5757 



177b 

+ 

103*890 

103*905 


104*165 

1*671 


5-6901 



*777 

“ 

.04-655 

too'950 


»®4*355 

1-679 


5-6736 



*778 

+ 

104*111 

104*711 


104-565 

1*680 


5-6819 



*779 


105*161 

101*751 







»3 

1780 

+ 

104*137 

«3'47S 

10‘OOIQ 







1781 

— 

104*701 

100*191 

II 0093 

104-484 

1*684 

11*0011 

5-6639 



1781 

+ 

104*197 

103-645 


104-556 

1*658 


5'7S‘7 



I7«J 

~ 

104*930 

100*467 


104-644 

1*719 


5-5*5* 



1784 

+ 

104*410 

104*105 


104-788 

1-694 


5‘*47» 



>7*5 

— 

105-584 

101*165 


i04'9ii 

1*714 


5SS*> 



1786 

+ 

104*501 

105*010 


1C4 .'q 6 a 

1*75* 


5-4696 



■7*7 

— 

105*470 

101*867 














Mten reeuU * 

5-6409 





hff . C ■ 6*3581136 



Probible error m 

*0*34 


48“ S 

ER1E8. 2- 

nch Zead ball*, with liny/e copper wire ; diameter =. 

•0178 inch. 

Feb. »5 

1:88 

+ 

3*4' sU 

105*281 

10*9901 







1789 

— 

384*51 

93'375 

11*0103 

384‘734 

5*94» 

11*0002 

5*7*11 



*790 

+ 

3*4-761 

105*137 


3*4'3‘>7 

6*136 


5-5184 



1791 


3*i-*7i 

9»*555 


383*001 

5'94* 


5‘*54* 


j 

>79* 

+ 

381*500 

103*665 


381-814 

5*13 


5*7401 

5-6485 


*793 


381*416 

91-481 


381-134 

6*100 


5*4883 



*794 

+ 

384-1*5 

103*700 


385-670 

5*901 


S-77*» 



*795 


391-8S4 

91*311 







i6 

>79* 

+ 

3>S'o75 

111-875 

10*0910 







*797 

- 

384-546 

99*15 

11*0105 

3*S'30S 

S'9»3 

11*0011 

5-7660 



*79* 

+ 

3*7«S5 

110-367 


3I 5-163 

6*218 


5*47*7 



*799 


3«»-39S 

96-047 


383-411 

5'93» 



5-6769 


1800 

+ 

3*1-79* 

105*480 


381-075 

5’747 


$’793* 


i 

1801 

” 

37«-3°» 

91*925 








1801 

+ 

3»*‘435 

*03*74» 

>o‘9933 






1 

1803 

— 

379*799 

9**337 

11*0109 

380-995 

$•764 

Il’COlI 

5‘77>* 



1804 

+ 

581-949 

101*990 


3*0-770 

5-996 


5*54*7 



iS«5 

— 

379'3*4 

88-657 


38 o* 6()4 

6*014 


5*5211 

S7»»S 


t8o6 

+ 

3*1-93* 

99-380 


381-049 

5 ’496 


6*0548 


1 

1807 

~ 

3*0-958 

88*117 







i 







Moui reeuh — 

5-6778 


1 

t 



toff.Csz 

e-3603556 



Probeble enor s 

*0278 



Digitized by Google 



ccxxx 


Table II. 





ObM’rrctl. 

De<hic<'d. 

ResulU. 

1842 . 

No. 

Po«. 

Time of 
Vibmioo. 

R«itinx 

Point. 

DMaoco. 

Time 
— N. 

UeviAtioa 
«= D. 

Distnoce 

- 3. 

Ingle. 

Dally. 

49 "* Series 

. — 2 -incli Zinc balls, with single copper wire ; iliametcr = 

0178 inch. 

Feb. a8 

i 

I 

1808 

1809 

1810 

1811 

i8ii 

1813 

1814 

1815 

+ 

+ 

+ 

+ 

311*901 

311*366 

3 IX* 48 x 

313*666 

J» 3 ’“ 4 $ 

3x7*613 

3x8*605 

333'640 

1 14*670 
106*537 
113*665 
'OS '557 
11397X 
107*515 
1 18*0x7 
110*550 

10*9934 

11*0100 

3"‘779 

3 ix *499 

318x15 

3x1*845 

3 * 6 * 7 x 4 

3x9*618 

3 * 8>5 

3*809 

4*131 

3 - 7>8 
4 *X 4 i 

4- 497 

11*0017 

5*8115 

5*8478 

5*5908 

6-3544 

5-7396 

5*5105 

5*8091 

1 

i March i 

1816 

1817 

1818 

1819 
1 8x0 
1811 

+ 

+ 

+ 

3i6*X3X 

3x8*848 

316*706 

3x9*015 

3 * 7 ‘ 94 * 

3x8*450 

118*272 
110*507 
119*825 
111*902 
120*990 
1 12*752 

10*99x8 

11*0108 

3x7*658 

3 X 7 * 8 xi 

3x8*176 

3 * 8'343 

4 *x 7 t 

4*310 

4 -*S 3 

4 - 33 > 

ti*ooi8 

5 - 733 * 

5*6869 

5-7756 

5-6774 

5*7183 

% 

i8xx 

18x3 

18x4 

18x5 

18x6 

18x7 

+ 

+ 

+ 

306*305 

306*551 

306*4x3 

303*993 

305*4x9 

305*3x6 

115*0x5 

107 -X 47 
114*485 
106*712 
1 14*290 
106*737 

10*9927 
1 1*0107 

306*507 

306*347 

305*959 

3 ° 5 'S 44 

3-754 

3-753 

3*838 

3-783 

11*0017 

5-7079 

5-7035 

5*5650 

5*6x86 

5*6507 





Mean reault " 

3-7379 




• 

log . C = 6*3581136 



Probablo error — 

-0348 


SO"’ Series. 

— 2 -inch Ivory balls, w 

ith single copper wire ; diameter = 

-0178 inch. 

March 3 

! 

18x8 

18x9 

1830 

1831 
183X 

1833 

1834 

1835 

+ 

+ 

+ 

+ 

178*039 

« 79’>44 

I 77 * 97 x 

» 7*-573 

177*500 

179*015 

178*580 

180*353 

102*592 

100*085 

102*642 

100*427 

103*000 

100*725 

103*330 

101*020 

10*9985 

11*0131 

178- 575 

178*413 

178*154 

178*149 

178*531 

179- »34 

1*216 

1*193 

1*197 

1*212 

1*220 

1*229 

11*0013 

3-7445 

3-844S 

5*8o8x 

3*7360 

3-71*9 

5-7194 

5*76x6 

4 

1836 

1837 

1838 

1839 

1840 

1841 

+ 

+ 

+ 

167*935 

166*345 

J67915 

166*830 

168*173 

167*1x3 

IOX*XIX 

99955 

101*887 

99*560 

101*477 

99*170 

10*9867 

11*0131 

167x35 

167*301 

>67-437 

>67-575 

1*047 

1*065 

i*o6i 

1*056 

10*9999 

3*85x8 

5-7584 

5-7895 

5-8*65 

5*8068 

s 

184X 

1843 

1844 

'*45 

1846 

1*47 

+ 

+ 

-1- 

,70*994 

168*098 

i69*38x 

167*893 

169*970 

168*005 

101*977 

99x15 

100*765 

98*i7x 

99 ' 95 » 

97 * 3 IX 

10*9889 

11*0131 

169*143 

168*689 

168*784 

168*959 

1*078 

1*036 

>-093 

rioi 

11*0010 

5 - 8>38 

6*0170 

3-7097 

5-6748 

5*8038 





Mean reault •• 

5-7870 





log . C • 6* 3406469 



Probable error = 

'01 50 



Table II 


ccxxxi 


1842 . 

No. 

Poa. 


Deduced. 

ResultJ. 

Ttm« of 
vlbmUtv). 

Point. 

Divtancc. 

Time 
» N. 

DoTiatloo 

«D. 

DiirtAZicc 

•• 

RInglo. 

D&Uj. 

51 “ Series. — SJ-incb Lead balls, with sirujle copper wire; diameter = 

0219 inch. 

Mtrch II 

i8;o 

+ 

344 ‘ 7 *S 

106-900 

VO-9912 







1851 

— 

342-612 

96-377 

11*0124 

333-947 

4-860 

11-0018 

5-6161 



1852 

+ 

34 S ’779 

105-295 


344-733 

4-863 


5-6383 



185} 

— 

344‘'62 

94-762 


344-944 

5-063 


5-4222 

5-5408 


1854 

+ 

344 ‘474 

104-482 


344-933 

4-904 


5-5977 



1855 

— 

346-021 

94-5*5 


346-250 

4-997 


5-5355 



1856 

+ 

348-483 

104-677 


348-192 

5-097 


5-4*92 



1857 

— 

349-781 

94-3*0 







11 

1858 

+ 

347-*75 

104-375 

10-9917 







1859 

— 

344 ' J 3 * 

93-422 

11-0133 

345-9*5 

5 *C 02 

11*002$ 

5-5108 



i860 

+ 

347 - 74 * 

102-477 


346-012 

4-*59 


5-6842 



1861 

— 

344-395 

92-097 


345-59* 

4-94* 


5-56*4 

5-5436 


1862 

+ 

345 -*i 5 

101*510 


346-555 

4-8 5 » 


5-7114 



1863 

— 

350‘'74 

91-517 


349-633 

5-163 


5-4610 



1864 

+ 

3 S »-359 

102-175 


351-76* 

5-371 


5 - 3 " 4 * 



1865 

— 

352-183 

91-350 







n 

1866 

+ 

350-286 

115-952 

10-9923 







1867 

— 

347-999 

105*015 

11-0123 

349-12* 

5-125 

11*0023 

5-4*70 



1868 

-r 

350-229 

114-580 


349-688 

5-006 


5-6354 



1869 

— 

350-294 

104*122 


350-882 

5-»43 


5-5128 

$*571$ 


1870 

+ 

352-712 

114-235 


352-576 

5-05* 


5-6700 



1871 

— 

354-5** 

104*117 


354-089 

5-°94 


5-6784 



1872 

+ 

354-496 

"4-375 


354-465 

5-333 


5-4354 



1873 


354-335 

103*302 







>4 

1874 

+ 

345 - 5 °» 

100*052 

10-9928 







1875 

— 

345-014 

89-717 

1 1*0132 

345-374 

4-995 

11*0030 

5-50*5 



1876 

+ 

345-96* 

99-362 


345-56" 

4-9*0 


5-53" 

ft 


1877 

— 

345-296 

89-087 


345-940 

5-044 


5-4729 

5 5 * 9 * 


1878 


347-199 

9 *- 9*7 


347-"4 

4'993 


5-5667 



1*79 

— 

348-804 

88-915 














Moan romiU 

5-54*6 





lag . C «• 6-3632299 



Probable error — 

-0139 


52”'^ Series. — 2J-inch Lead balls, with single copper wire; diameter = 

-0178 inch. 

March 7 

1848 

+ 

532-637 

113-872 

10*9901 







1849 


52*946 

91-072 

H'0123 

532-827* 

11-425* 

1 rooi2 

5-7339 

5-7339 

16 

1880 

— 

580-805 

93-475 

11*0143 







1881 

4 - 

570-705 

123*032 

10*9903 

573 **7 

13-360 

11*0023 

5-6*74 

5-6874 


1882 

— 

573-335 

99-150 







«7 

18S3 

— 

550-150 

96*700 

. 11*0149 







1884 

+ 

550*50 

124-250* 

10*9901 

554-600 

11-199 

11*0025 

5-8166 

5-8166 


1885 


566-549 

103*005 








CCXXXII 


Table II 


1842 . 

No- 

P<». 

Ob««rT«d. 

Deduced. 

RmuIU. 

Time of 
Vibralluo. 

Retting 

Puint. 

DItUoct. 

Time 
- N. 

IlevUtlon 
* I>. 

Distaooe 

Siogle. 

Daiijr. 

March i8 

1886 

+ 

556-500 

105-390 

10-9906 







1887 

— 

539-169 

81-157 

11*0x52 

539 ’ 9 >* 

11-787 

11*0029 

5-7048 

5-7048 


1888 

+ 

544-611 

104*072 







»9 

1889 

+ 

516-088 

118-177 

10-9903 







1890 

— 

530-183 

104-835 

11*0x31 

S» 9'476 

11-499 

11*00x7 • 

5-615. 

5 - 7'95 


1891 

+ 

S 3»»49 

117-490 


S 3'>’935 

11-187 


5-8139 



1891 

— 

530-960 

105-397 







lO 

1893 

+ 

541-850 

118-985 

10-9913 







1894 

— 

S 3»’397 

93-411 

11-0135 

541-411 

12*210 

1 1*0029 

5 ‘ 537 * 



189s 

+ 

546-001 

1 16-681 


S 4«'933 

12*092 


5-6015 



1896 

— 

S 37 ‘ 3 +* 

91-581 







11 

1897 

+ 

546-060 

120*560 

10-9931 







1898 

— 

S »*'357 

97-617 

11-0135 

531-861 

11-616 

11*0033 

5*6382 

5-5111 


1S99 

+ 

518-671 

111-137 


519-018 

11-989 


5 ' 3*45 


i 

1900 

— 

S 30 ‘-t >5 

96-701 







1 “ 

1901 

+ 

5 S 4 ‘ 3'7 

115-717 

10-9965 






1 

1901 

— 

518-014 

93 '» 7 S 

1 1*0139 

53 S '«9 

11*225 

XI'0052 

5-8S45 

5-61 16 

1 

1903 

+ 

530 'S 5 * 

115-515 


529-669 

12*117 


5 ’ 33*7 

’ 


190+ 

— 

5 *yS 49 

89-407 














Mean result •• 

5‘«473 





Its - C " 6-3631199 



Probable error •• 

*0310 


53 '^ Series. — 2-incb Ivory balls (with light rod), bif. silk lines; dist. = 

-.367 inch. 

March 13 

1905 

+ 

107-043 

104-715 

to-9936 







1906 

— 

189-114 

98-551 

IX'0154 

195-180 

2*021 

11 -0045 

4'*743 



1907 

+ 

195-131 

100-461 


193-561 

••374 


6-1831 



■ 908 

- 

194-561 

96-877 


195-185 

1-601 


5 ‘ 39»5 

5*5759 


1909 

+ 

196-387 

99-700 


196-671 

1-364 


6-4301 



1910 

— 

199-350 

97-067 


198-413 

1-634 


5 ‘ 46 j 7 


1 

1911 

+ 

198-606 

100*970 


199-139 

1-576 


5 ' 7««5 


! 

1 

1912 

— 

100-394 

98-570 







1 

1913 

+ 

189-988 

97-581 

10-9938 






I 

1914 

— 

191-630 

94995 

11-0146 

191-653 

••455 

11*0042 

5 ' 7*47 


i 

1915 

4 - 

191-365 

98-130 


191-915 

1-517 


5 ' 5057 


i 

1916 

— 

192*302 

95’397 


191-787 

••479 


5-6396 


1 

1917 

+ 

191-180 

98-480 


191-539 

1-513 


5 ' 49*7 


1 

1918 

— 

191-494 

95 ' 5 «» 


191*170 

1-540 


5 ' 38«5 

5-6561 

! 

1919 


190-514 

98-705 


190-755 

1-471 


5-6056 


1 

1920 

— 

190-498 

96*0 to 


189-993 

••479 


5 ' 5346 



1921 

+ 

18S-461 

99-131 


i 89’775 

1-131 


6-6190 



1922 

— 

191-677 

97-530 


189-831 

••55* 


5-1518 


1 

1913 

+ 

187-513 

102*052 


189-738 

1*410 


5 ‘ 7*99 


1 

1914 

— 

192*150 

100-935 







1 







Mean result n 

5-6160 



Its . C “ 

6 ’ 35 S 9'34 




Probable error = 

• 0*59 



DtsllizQ(^^^oogle 


Tablb II. 


ccxxxiii 



Xo. , 

1 

Foe. 

1 

1 Obaerved. j 

1 UhIuonL I 

1 ReMltB. 

i Time of 
VlbrMion. 

Rcetbifr 

FotM. 

1 IHMadco. j 

1 Time I 

1 

' Drrieiion 
“D. 

nteUnee 
*» ). 

Single. 

^ DaUy. 


54^ SfiRiES.— 2J-inch /.em/ balls, with bifilar iron wire; distance = *415 inch. 


M&rch 15 


1915 

1916 
19*7 
19x8 
'9*9 

I9JO 

*9J» 

*95* 

*9« 

»9J4 

*935 

1936 

*937 

+ I + 1 + I + I + I + 1 + 

1 

*>5'*4* 

ii5*»i7 

*>5‘554 

*'6’374 

116*075 

116*607 

116*341 

»»6*S37 

ii6‘S66 

ii6'9i9 

116*610 

117*000 

116*750 

105*981 

101*181 

106*077 

101*517 

106*491 

101*870 

106*810 

103*170 

107*325 

103-635 

107*607 

103*820 

*07*717 

10*9935 

11*0153 

115*314 

115*677 

116094 

116*183 

^16*407 

4>6-53> 

116*720 
1 16*847 
116*781 
116*765 
116*841 

i*9H 

i‘86i 

1*879 

>■897 

1-893 

.-875 

1*901 

1*936 

1*915 

1*940 

*•933 

11*0044 

5’SS«* 

5-7643 

5'73** 

5*6867 

5*7051 

5*7666 

S’8977 

5*6011 

5-6594 

S’S*55 

S-6388 

5-6741 


4- 

414-465 

107*19$ 

10*9944 






*939 

— 

1 14*086 

103*177 

11*0138 

114*147 

1-906 

11*0041 

5'554* 


*940 

+ 

114*349 

106*98$ 


114*181 

■-873 


S’«S37 


*94* 

— 

114*340 

103*201 


414-483 

1*906 


s-ss*. 


*94* 

+ 

114*101 

107*04$ 


414- 136 

1*865 


S‘7>4 


*943 

— 

114*079 

103*417 


214119 

1-884 


5-6173 

5-66I7 

*944 

+ 

114*617 

*07*345 


4I4-7>8 

>-859 


5-7196 

>945 

— 

»*5S59 

ioj-145 


115*405 

1-844 


5-8031 


1946 


115*884 

107*681 


415-S44 

i‘S8i 


5*7091 


*947 

— 

116*049 

104*011 


116*058 

1-877 


S'73S8 


■94* 

+ 

116*150 

107*850 


4>6-137 

1*901 


5-6674 


*949 

— 

ii6*oco 

104*081 







*950 

+ 

113*930 

io6‘8qi 

10*9939 






*95* 

— 

»* 3*447 

103*030 

11*0139 

113*601 

1-839 

11*0039 

c*66o< 


*95* 

+ 

»3-S«5 

106*695 


»*3’493 

>-859 


S‘S67 


*953 

— 

»*3*354 

iox‘911 


113*405 

1-849 


5‘68c6 


*954 

+ 

1*3*317 

106-547 


»*3‘377 

1*851 


5-6730 


*955 

— 

113*500 

101*767 


i*3*5*9 

1*903 


55*53 


>95* 

+ 

113*750 

106*600 


113*773 

I'Sso 


$•7910 

cc 

*957 

— 

114*091 

103* 151 


413-884 

1-833 


5*7559 

5 5 

>9S« 

4- 

113*601 

107*037 


114*031 

1*871 


5*6468 


*959 

— 

114*818 

*03*437 


»»4‘ 594 

1*883 


584 34 


i960 

4- 

115*118 

107-365 


215*141 

1*890 


5-6484 


1961 

— 

115*500 

*03*731 


1*5*279 

1*905 


5-6109 


196a 

+ 

115*000 

107*710 


115*150 

1*896 


5-6360 


1963 

~ 

115*500 

104*112 







1964 

+ 

ii6>77 

106*767 

10*9941 






>9*5 

“ 

116*844 

103*110 

11*0140 

416-554 

1-895 

11*0041 

5*7073 


1966 

4- 

416-353 

107*055 


4>6-534 

1-895 


5-7061 


>9*7 

— 

116*580 

103*410 


116*471 

1*907 


5-6670 


1968 

+ 

116*370 

107*395 


416-595 

1*900 


s-6944 


19*9 


117*061 

103*780 


316-873 

1*885 


5*7545 


1970 

4- 

117*000 

107*705 


4>6-953 

1*916 


5-6361 


>97* 

“ 

116*750 

103927 


416-785 

*-909 


S'677S 


*97* 


116*639 

■07-785 


116*631 

1*901 


5 6904 


*973 

— 

116*500 

104*03$ 


1 16* 508 

1*901 


5-6839 


*974 

+ 

416-395 

107-891 


*>‘■385 

-914 


S'6477 
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CCXXXIT 


Tablb II 


1842 . 

No. 

Poo. 

Ohoonretl. 


I>oduc«L 


EeralU. 

Time of 
Vibrotion. 

Resting 

Point. 

DUtAne«. 

Time 

N. 

Dfvlatton 

— D. 


Stogie. 

DsUj. 

Continued. 

>975 

— 

ii6’X5o 

104*102 


116-313 

>-9 >4 


3-6386 



1976 

+ 

ai6'398 

>07-967 


116-171 

i*9to 


5-6477 

5-6779 


>977 

— 

116-040 

104*192 


116-095 

1*902 


5-6611 



>978 

+ 

215*901 

108-015 







March 29 

>979 

+ 

116-395 

>07-907 

10-9918 







1980 

— 

i>6-547 

104*052 

110134 

116-497 

>’ 9>9 

11*0031 

5-633* 



■ 9S1 

+ 

116-500 

>07-875 


116-460 

1-889 


5 - 7»>5 



1981 

— 

116-193 

104*140 


116-396 

1-891 


5 - 7 >ii 



>983 

+ 

116-500 

107-970 


116-459 

1-909 


5-6615 



> 9*4 

— 

116-541 

104-161 


116-458 

>-919 


5-6017 



> 9*5 

+ 

116-150 

108-071 


1)6-394 

1*922 


5-6198 

5-6705 


1986 

— 

1 ) 6-535 

104*292 


1 ) 6-455 

1-889 


5-71)1 



> 9*7 

+ 

116-500 

108-070 


116-446 

1-884 


5 7359 



1988 

— 

116-150 

104-311 


116-311 

>-903 


5-6716 



> 9*9 

+ 

116-150 

108-165 


116-195 

>’ 9>4 


5-6319 



>990 

— 

116-031 

104-361 


116-118 

1-897 


5-6794 



> 99 ' 

+ 

116-157 

108-147 


2|6‘o86 

>•905 


5-653* 



>991 

— 

116-oco 

>04*312 







30 

>993 

+ 

i>6-339 

106-790 

10*9926 







>994 

— 

116-691 

103-080 

11-0156 

116-580 

>•*99 

X I ‘OO4 1 

^’6g66 



>995 

+ 

116-598 

106-967 


116-681 

>-924 


5-6179 



1996 

— 

116-841 

> 03->57 


116-670 

>-915 


5-6144 



>997 

+ 

116-398 

107-047 


116-534 

1-915 


5*6466 



> 99 * 

— 

116-500 

>03-177 


1 ) 6-474 

>- 9>9 


5-6617 

3-6610 


>999 

+ 

116-500 

107-181 


116-510 

>- 9>4 


5-64*9 



2000 


116-579 

>03-430 


1 ) 6-539 

1*912 


5-655* 



2001 

+ 

116-500 

107-315 


116-537 

>-907 


5-6705 



2001 

— 

116-570 

>03-591 


i>6-535 

1-891 


5 - 7>*4 



2003 

+ 

116-500 

>07-415 


116-517 

>-904 


5-6785 



2004 

— 

116-500 

103-640 














Meoio result » 

5-6691 




h>g. C » 6-3631199 



Probable error = 

-0046 

SS* Series. — 

2-incli Lead balls (with brass rod), bihlar iron wire ; distance =’415 inch. 

April 17 

2005 

4- 

176-000 

103*900 

11-0098 







1006 

— 

176-000 

101-607 

11-0145 

176-000 

1-146 

11*0122 

5-737* 



2007 

+ 

176-000 

103-897 


176-000 

>•>45 


5-741* 



1008 

— 

176-000 

101-605 


176-COO 

1-117 


5-7661 



2009 

+ 

176-000 

103-781 


176-000 

1*120 


5-8710 

S- 74 »S 


2010 

— 

176-COO 

>o >-477 


176-000 

1-156 


5-6881 



2011 

+ 

176-000 

103-797 


176-000 

1-164 


5-649) 



2012 

— 

176-COO 

101-461 







iS 

2013 

— 

176-500 

100*007 

11*0131 







2014 

+ 

176-615 

102*305 

11*0105 

>76-557 

>•>57 

11-0118 

5 - 7>97 



2015 

— 

176-500 

99'975 


176-610 

1-164 


5-6894 



X016 

+ 

176-865 

102*302 


>76-745 

>•>54 


5-746* 

5-7346 


2017 

— 

176-749 

100*012 


>76-746 

1-171 


5-6386 


Continued. 

X018 

+ 

176-611 

102*412 


>76-744 

1*140 


5-*>73 



Table II. 


!oBtinu«Kl. |> X019 
i 3020 


3020 + 

3021 — 

101 J Hh 

103] — 

2024 + 


176*987 100*353 

177*000 102*690 

176*981 ioo’}8o 
176*88} 103*667 

176*750 ioo*}57 

177*000 io 3*6$7 


ioff. C — 6*5378693 


DevlUlnn I DbtMce I „ 

-D. -J. 


176-899 ] 1-149 

176*993 ^ 1*187 
>7*'9*« i I’i.} 
•7*'*74 i'i4» 


5'7«I9 

5-6017 

5'7«S9 57346 

5'7loi 

5'7‘34 


Mrui r»auU ■> 5*7375 

Probfthle r>rror B *oii3 


56“ Series. — Brass rod alone, with bifilar iron wire; distance = -415 inch. 


3015 

S026 

3037 

303 8 

3039 

3030 

3031 
3033 

1 -4 1 -4 1 + 1 + 

113*961 

114*189 

114*314 

113*750 

114*150 

114*500 

114*453 

114-458 

96*923 

96-145 

96-855 

96-151 

96*863 

96*200 

96*810 

96*167 

amuaiKl. 

11413S 
1 14*093 
113*991 
114*187 
114*435 
114*465 

0*333 

•303 

•303 

•318 

•318 

•3*3 

3033 

3034 

-f 

114*135 

114*301 

107*077 

106*393 

aMumed. 

114*359 

0*531 

3035 

+ 

114*500 

107*033 


114*353 

•333 

3036 

— 

114*308 

106*340 


114*331 

*3*4 

3037 

+ 

114-568 

106-945 


114*289 

-318 

1038 

— 

114*115 

106-177 


114*227 

•333 

1039 

+ 

II4-II1 

106*897 


114*172 

*3*5 

3040 

— 

114*350 

106*315 


1x4*181 

*343 

3041 

+ 

114*113 

106*907 


114-136 

*333 

3043 

— 

114-467 

106*367 


*‘4*357 

*35* 

3043 

-f 

114-381 

107*060 


114-558 

•3*4 

3044 

“ 

115*000 

106-597 



loff. C — 6*1730555 


5‘*»J3 
5*9818 
6*0913 
I 6-0090 
S*947« 
5*6366 
5*8115 
5'4*7* 
6*1976 


M»ao retidt ~ S’993<’ 

Probable error '0409 


57“ Series. — Brass rod atone, with bifilar iron wire ; distance = -177 inch. 


3045 

-f 

339335 

101*175 

1x0108 




3046 

— 

337*681 

95*177 

11*0134 

317-865 

3*797 ii’oii6 


3047 

•f 

326*863 

100*567 


338*698 

1*410 

66486 

3048 

— 

133-3»S 

96-117 





3049 

+ 

331-169 

105*063 





3050 

— 

334-669 

99*437 


334-7S* 

1*734 

6*0685 


+ 

337*415 

104*750 


337*431 

3*73$ 

6*3011 

3053 

”* 

340-308 

99**70 






hfi. C » 6*1730555 


Meeo reavU * 
Probable error ^ 


Digitized by Google 




CCXXXVI 


Table II 


1842 . 

No. 

Po». 

Obterred. 

l>tduc<2<j. 

RceuIU. 

Time of 
Vihmion. 

Rising 

Polni. 

lMs 4 af>ce. 

Tlnw 
•• N. 

l)o%lAlivn 
= D. 

DiMsneo 
B J. 

Single. 


58 "‘Series. — 2 j-incli Lead balls (with brass rod), bihlar iron wire; distance = •415 inch. 

A|<ril 14 

S05J 

•f 

151250 

108*232 

1 1*0029 







1054 

— 

1 50*689 

106*487 

11*0193 

130*969 

0*878 

1 roll I 

5*6716 



io 55 

+ 

151*250 

108*255 


151*110 

S93 


5*5868 



1056 

— 

«5i*25o 

106*450 


151*218 

•902 


5 ‘ 5 J 97 



1057 

-i* 

151*163 

108*252 


151*206 

*894 


5*3863 



ao5$ 

— 

151*250 

106*477 


151*206 

*881 


^•66^6 



1059 


151*162 

108*232 


151*206 

*879 


5*6830 



2060 

— 

151*250 

106*470 


131*218 

*871 


5*7368 



1061 

+ 

*51*150 

108*192 


151*133 

■SSi 


5*6655 



2C6i 

— 

151*181 

106*385 


151*193 

•900 


5’5493 



106 J 

+ 

151159 

108*177 


151*170 

*890 


5*6101 



1064 

— 

151*180 

106*407 







*5 

2065 

+ 

151*500 

108*237 

1 1*0050 







1066 

— 

151*180 

106*400 

11*0152 

131*215 

o*9oS 

11*0101 

5-503' 



*067 

-t- 

151'COO 

108*195 


151*045 

*899 


5-5457 



1068 

— 

151*000 

106*395 


151*062 

*894 


5*5780 



2069 

+ 

151*250 

108*172 


151*187 

■888 


5*6150 



2070 

— 

l$l'250 

106*397 

, 

151*250 

*889 


5-*»33 



2071 

+ 

151*250 

108*180 


151*232 

*892 


5-6030 



2072 

— 

151*180 

106*395 


151*152 

*894 


5-5846 



107 J 

+ 

151*000 

108*187 


151*045 

•S9O 


5*6018 



1074 

— 

l$l*OCO 

106*420 


151*062 

*869 


5-73*5 



1075 

+ 

151*250 

108*130 


151*115 

•* 7 J 


5*7169 



1076 

— 

151‘COO 

106*347 














M«nn result » 

5*6ic6 





log . C ■> 6*3403021 



I’rohabte erior a 

*0098 


59 "* Series. — 2 'incli Lead balls (with brass rod) 

, bifilar iron wire 

; distance = •dIS inch. 

April 16 

1077 

+ 

126*040 

106*320 








1078 

— 

126*000 

105*087 

UHumed. 

116*072 

0*593 

1 roioi 

5*6919 



2079 

+ 

126*250 

106*227 


126*125 

*604 


S‘ 593 i 



2080 

— 

126*000 

104*950 


126*062 

*613 


5-5053 



2081 

+ 

126*000 

106*127 


>i 5'939 

*608 


5-5397 

5*7022 


2082 


125*756 

104*872 


125*878 

•584 


5*7618 



2083 

+ 

126*000 

105*955 


125*879 

•563 


5-9768 



2084 

— 

125*761 

104*787 


125*819 

•575 


5*8470 



2 o8 $ 

+ 

125*796 

105*918 














Mean ratoll 

5*7022 





log . c - 

6*3278692 



Probable error — 

*0406 



iJTgilizdTJj^Google 


Table II. ccxxxvii 


1842 . >'»■ 

Pu*. 

Obaerved. 

llcdtacod. 

Resalu. 

Tfm« of 
Vibmion. 

ReKting 

Point. 

DLiUtifw. 

Tim* 

-N. 

IlcTUtlaa lH«Uoc« 

•D. — 

lill.*!.. I 1 . 11 J. 

60 "’ Sebies.— 

-2i-inch Lead hsiiU (with brass rod )^ bifilar iron wire; distance = *367 inch. 

M«y 3 ioS6 

+ 

195*181 

105-645 

tt'0088 




xoij 



101*551 

1 1*0088 

194-651 

1*489 11*0088 

5-5608 

1088 

+ 

194*500 

xo 5 * 4 »S 


* 94 ' 40 $ 

1*488 

S’SS'* 

1089 

— 

194*150 

101*3^7 


194*150 

1-518 

$' 433 * 

1090 

+ 

194*000 

105*311 


194*061 

1*500 

5 ** 7 « 

1091 

— 

194*000 

101*197 


194*008 

1*509 

S* 4 S*o 

1091 


194*016 

105*317 


194*008 

1*505 

5-4665 


— 

194000 

101*317 


194*008 

1*507 

5*4593 

1C94 

+ 

194*000 

105*347 


194*000 

•■487 

5 *S 3 *o 

1095 

~ 

194*000 

. 101*417 





4 1096 


194030 

105*300 

11*0099 




1097 

— 

< 93'«77 

101*457 

1 1*0081 

194*008 

1*416 H‘0090 

5-8097 

1098 

+ 

194*150 

105*177 


194*1x8 

1*441 

5 * 7*11 

1099 

— 

> 94 -* 3 + 

101*137 


* 94‘»54 

1-456 

5*6646 

XIOO 

+ 

194*500 

105*100 


I 94-.85 

1-456 

5*6663 

3 I 0 J 

— 

194*000 

101*150 


194*115 

**439 

5 - 7 I 39 S’*”’ 

1101 

+ 

194*000 

105*057 


193*937 

*'447 

5'68ii 

XIO3 

— 

193*750 

101*075 


• 93'«75 

1-47. 

5-5812 

1104 

+ 

194*000 

104*980 


193*191 

1*468 

S' 59*5 

111$ 

— 

' 93*99 

101*011 











Menn mult 

5-5S62 



foy.C- 

6*3403011 



Frobibl« error •" 

• 0*47 

61** Series. — 

2*iuch Lead balls (with brass rod] 

, biBlar iron wire; distance 

• = *3()7 inch. 

.Mny 5 1106 


168*750 

100*895 

1 1*0103 




1107 

— 

168*904 

»*’770 

ii*oo$5 

168-777 

1*083 11*0079 

5 ' 5 » 7 * 

1108 

+ 

itl '549 

100*977 


168*640 

1093 

5 * 5*77 

H09 

— 

161-559 

98*811 


168*616 

1*077 

5*6083 

1110 

+ 

168*798 

100*955 


168*680 

1*094 

55>51 5.5,36 

1111 

— 

168*564 

98-710 


168*617 

t'o8i 


1111 

+ 

I6J-541 

ico'811 


1 68 ’491 

I’oSi 

5 ' 574 * 

1113 


168*311 

9 »S 77 


168*411 

1*087 

5 ’ 54 !« 

1114 

+ 

168*500 

tOO‘690 


168-455 

1*069 

5*194 

ins 

- 

168*500 

98-515 





6 1116 


169*069 

100*550 

11*0103 




1117 


168*450 

98-400 

11*0093 

168*991 

1*079 1**0098 

5*6108 

1118 


169*000 

100-565 


168*987 

1*058 

5*7320 

1119 

— 

169*000 

98-497 


169*000 

1*058 

5 * 73*9 [ ► 

1110 

+ 

169*000 

too*66i 


168*956 

1*085 

5 5*73 ; 5.43,3 

lilt 

— 

168-826 

98-487 


168*013 

roSi 

5*6000 : * * ^ 

nil 

+ 

169*000 

joo‘640 


168*894 

1*085 

S’S* 1 > ] 

H13 


168*750 

984s* 


168*811 

1*083 

5-5881 1 

1114 

-f 

168*750 

100*597 


168*750 

i‘o68 

5-6624 ; 

1115 

— 

i 6 «- 7 SO 

98-470 




1 







Meeo malt 

5'6o6o 



%.c > 

6*3178691 



Probable error ™ 

•0099 


Digitized by Google 



Tablb II. 


ObMnri. 

Dvdaci*]. 

Rnulta 

TIim ot 
Vtbrulon, 

Bortlng 

DUUac*. 

TUn# 
•> N. 

DwiMloat Distanc* 
- I), - J. 

8ltiici«. DAtl;. 


02*^ Seribr. — RraM roti aloney with bifiiuriron wire; distance sk *367 inch. 


ii»6 

»i»7 

xttS 

tii9 

tl}0 

si3» 

**JS 

»*}4 

»»35 

2136 

»»J7 

2138 

2139 

1+1+1+1+1+1+1+ 

98-750 

99000 

98-500 

98-606 

9«SOO 

9*'7S° 

9«Soo 
99*000 
9*’5“ 
9>'537 
98-517 
98*500 
98- 500 
98-750 

99*905 

99-502 

100*022 

99*577 

100*102 

99*6i2 

100*150 

99*642 

100*180 

99*700 

100*215 

99*73* 

100*180 

99*725 

BMumvd. 

98*812 

98-851 

9»55J 

98-589 

98-815 

9S-887 

S»’7S5 

98-845 

98-551 

98-515 

98-507 

98-562 

0*231 1 11*009^ 
■241 1 

•242 ; 

*54 

’*57 

‘i6t 

*261 

■»54 

*49 

*49 

•*33 

*226 

6*2702 

59905 

5*954» 

5*6767 

S’6'47 

S'SJSS 

S'541> 

S**J3 

S'7840 

S'7»l' 

8-1781 

6-3785 

2140 

+ 

99*000 

IOO-J55 





2141 

— 

98-551 

99-870 

2stune<l. 

98-715 

0*233 11*0098 

8-1055 

2142 

+ 

98-829 

100*317 


98*672 

•»3S 

6*1463 

2143 

— 

98*500 

99-811 


98-845 

**46 

S*868o 

»»44 


98-750 

ico‘310 


98-815 

•15. I 

5-7488 

*»45 

— 

98-500 

99*795 


98-561 


6*c?^o 

2146 

+ 

98*500 

100*232 


9»'5'8 

■»S ! 

6*3986 

2147 

— 

9*'5S» 

99*770 


98-519 

•*s» 1 

5-7I4* 

2148 

+ 

98*500 

100*317 


9*‘S77 

•241 

5-9815 

2149 

— 

9I-750 

99*900 


98-649 

•**7 1 

‘•3595 

2150 

+ 

98-598 

100*392 


98-758 

•»3S 1 

6-1559 

2151 

— 

99*000 

99*94* 


98-871 

'262 

5-5348 

2152 

+ 

98*88$ 

100*540 


98*880 

■*57 ' 

5-6436 

»*53 


98-750 

100*110 











MmR TMUIl «■ 

5*9*54 



hg.Cm 

&- 1710555 



Probable error — 

-0584 


Digitized by Google 



TABLES III. IV. V. VI. and VII. 


These Tables contain various classifications of the several results in the preceding Table, 
according to the different views that may be iaketi of the subject. The mode, in which the 
arrangements have been made, is fully described in page 8^. 


Digitized by Google 











Table III. (con/tnuf</.) 


HiFiLAR Silk Likes. 


Distaore 
« *380 in. 


Distance * ‘415 inch. 


4>incli 

Load. 


7 

14 

5-673 

11 

5-«75 

22 

5-676 

18 

5-69* 


a-bneh 

Ziae. 


t*ineh S.tncli 

GlaH I lt<o«7. 


Kifilak Bkask 
Wire. 


Diatancc 
^*380 in. 


Lead. 


Dbstaoce 
-•415 in. 


3-lneh 

LmhI. 


19 

S*S*5 

5'6i6 

5'4»9 

5'477 

5496 

S4*4 

i'Sii 


8 

5'‘SJ 

5-613 

6 | 5-571 

16 J 5*631 
5*671 


47 

ia| 5-663 

8 5*603 


44 

121 5*760 
8 5*825 


5-641 ; 2ci5*784 


54i S‘6 j5 


64 I 5*68 1 


4G 

6 , 5*516 

*4) 5* 561 


45 

5'7»S 
5*956 
a\ 5**»* 


xw 5*766 


18 

71 5’5»5 
»1 5*579 
5 ' 5 s 8 
5*5'4 
5*534 


! -^ 5 * 

I H 5*: 

t >7 5* 


' 5015*533 


I 


84 « 5*651 


10 

4i $*7io 
14 | 5 670 
1 +] 5*704 


32 ! 5*688 ) 


Roval Astros. 6’oc. Vol, XIV. 


h h 


Digitized by Google 


ecxlii 


Table III. (contintied,) 


BmLAR Iron Wire. 


Distance 

-•177 in. 

DiktROce *■ *)67 inch. 

1 Diitance — -415 inch. 

j BrsM rod 

i 

9hlnHi 

LMd. 

9-bicli 
1 Lead. 

R-incb 

Irorjr. 

1 Brut) rod 
1 thme. 

tti-lneb 

t^ead. 

3-iaeb 

l<oa4. 

>*larh 

ZUtc- 

t-llMll 

Gtaia. 

I'ioch 

Irwry. 

Brarr rvd 
atoiw. 

57 

fiO 

61 

H4 

j 62 


54 


11 

42 


12 

14 

56 

4 6-174 

with briai rod. 

i 

1 

», $-m 

' 14, 5*66 

»3 

5’67 s 

*4 

5'7°3 

>»! 5-655 

*4 

5-766 

11 5-711 

8 

6- 187 

4 S 'JS 

lol J-49J 

10 S'5T4 

'4' 5'78 s 

'4| S'98S 

11 

5-66, 

S 

5-6>5 

81 5*691 

*4 

5*73» 

14 5-676 

11 

5**76 

8 6-154 

tc y 69 o 


IX y^x 


.4 

5*66o 

g 

5*688 

10 5 668 

•4 

5*7*6 


10 

5*993 


to- S's86 

10 s‘6u6 

34 5-86I 

1 *s; 

16 

5'686 


8 

5*753 

i6l $'$81 






•4 

5*670 

46 

5‘68i 


50 

5*760 

46^ 5-657 







12 

5-663 













So 

5 669 
















17 













Hn«t 













1 

S-5S* 









37 



58 

*4 5*655 
9 ?*6»4 



13 

15 





iioci IwWUd. 


wkh 

bfMirod. 

8 

5*646 


rod loaded. 

111 5*519 







T2 

5-6>9 

*4! 5*658 


■4 

5*801 

■4 5-583 








5*6tx 

8 

S-6I3 


11 

5*681 

lol S‘5li 







*4 

5*621 



>4 

5-719 













50: 5*744 











3S 













Sj 5-594 



16 

41 











1 

5-671 

'*1 5-7*7 









115-603 


■4 

5-651 

8 5-711 













5-560 

loi 5*761 










40 


■6 

5*611 










Ititft iwiflcd. 


50 

5*6x1 










s] 5-590 














S3 



43 

39 









vRIt bcM loA. 


11 

5-7*6 

UoMlwMad. 









8 

12 

S*74» 

5*73$ 


1 

5-136 

i| 5-70! 


, 







— 



10 

5-7*7 










no| 

5*737 














59 













wkh teas rod 













»j 5-701 







1 


4I“5’>47 ^ 


104— 5’6;8| 

»4» 

i 

“ 5*673! j 

170 

-S'?*®! 

i 

iio*> 5*637 
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Table IV. 


Classificatiou of thf moan Itosuibi according to the Mode of Sits/>ension. See page 


Sus|>entioQ ua«<l. 

Number 
of Kx)>. 

Kesults. 

HhIU 

employed. 



*3 

5a*l* 

2«inch Lead 



111 


I'iiich Lead 


diM. •*177 inch 

A 1 

5679 

■ 4-inch Platins 



IQI 

5'7»9 

1-iDch Zinc 



iJ 

5’799 

a ioch Glue 



M 

S'^49 

14-iocb Lead 



46 

5'7'7 

zj-ineb Brass 

Uifilar tilk 

diet. » *367 inch 

46 

40 

5^44 

5’7»S 

i4‘incb I'btine 
2'incb Zinc 



*1 

5‘774 

2*inch GIms 



29 

5839 

I'incli Ivory 


disL •- '380 inch 

59 

5-500 

z4-i°ch I.esd 



5+ 

V<>3t 

z 4-inch Lead 



«4 


z-inch Lend 


(list. B -413 inch 

2 Q 

5-641 

S'inch Zinc 




5-7*4 

z-ineb Glass 



iO 

3-766 

z-inch Irory 

Bifilar brass 

dul. •• -380 inch 

59 

5-533 

Lead 


dist. >9-4i;iach 

3? 

3-688 

z-inch Lead 


dist. •» ’177 inch 

8 

6- >54 

Hrmse rod, ahme 



10 

53*6 

z4-inch Lead 


disL — '367 inch 


S*6o6 

a*iticb Isced 


4* 

5-*47 

z-inch l»ory 

Bi6Ur iron 


aS 

sms 

Bmss rod, ahti 4 


104 

5-6s* 

z4-inch Lead 



14a 

5-673 

z-ineb Lead 


dist •• *41 j inch 

zo 

5-668 

a*iocb Zinc 


170 

5-716 

z-inch Glass 



IZO 

5-637 

z-ineb I»ory 



zo 

S-993 

Brass rod, aimt 



17 

5-647 

i}-iDcb Lead 


dism. <» *0178 inch 

u 

2Q 

5-674 

5-73* 

z-ineb I.ead 
z-ineb Zinc 

Single copper 


ZO 

5-7*7 

adocb Ivory 


39 

5-549 

z4 inch I.«ad 




88 

5315 

a*iocb Lead 


dism. ~ '0119 inch 

51 

5-599 

i^'incb Ur«M 



85 

5-559 

■ 4-incb Platins 



ZO 

5-507 

z-inch Zinc 


Table V. 


ccxlv 


• (Mas-iifipaiion of (lie mean Results accor<liiig to the Weight of the Bulls. Sec page M. 


Uulls employed. 

Number 
of Kxp. 

Itosulis. 

Suapraaion uschK 


i 4 

5:^ 

Silk 

biftUr 

-367 


50 

5:500 

Silk 

do. 

-380 



5-635 

Silk 

do. 

• 4‘5 


fo 

S ~533 

Hntss 

do. 

•3S0 


20 

5-586 

Iron 

do. 

-367 



5-658 

Imn 

do. 

--t '5 



5-647 

Copper 

.ingle 

-C178 


1? 

5‘549 

Co|)|H*r 

do. 

*0219 


13 

SS ^'-' 

Silk 

bUilur 

•177 


IXJ 

5669 

Silk 

do. 

•<77 


u 

5-651 

.Silk 

do. 

• 4 >S 

2'inch L**ad 

31 

S-68S 

Brass 

do. 

• 4«5 


20 

^*6o6 

Iron 

do. 

•367 



5-673 

Iron 

do. 

• 4>5 


2= 


Coppi r 

sing!o 

10478 


88 

5:5x5 

Copper 

do. 

•0219 

2t*inrh UroM 

46 

5-7 « 7 

Silk 

biblar 

•367 


SX 

5-599 

Copix-r 

.iiigle 

*Cr«19 


i 3 

5-679 

Silk 

bti'ilar 

-•77 

i|*incb rintioa 

46 

5-644 

Silk 

do. 

-367 


86 

5-559 

Copper 

single 

*0219 


102 

5 - 7»9 

.Silk 

bidlar 

•177 ■ 


i 4 ° 

5-7x5 

Silk 

do. 


2-inrh Zinc 

20 


Silk 

do. 

- 4 t 5 


JO 

5-668 

Iron 

do. 

-415 


JO 

5-738 

Coppur 

sinplo 

•017S 


20 

5-507 

Copper 

do. 

-ox >9 


SI 

5-799 

Silk 

bifilar 

•«77 

idncb GIm* 

Si 

5'774 

Silk 

do. 

-367 


20 

5-784 

Silk 

do. 

• 4 tj 


170 

S- 7»6 

Iron 

do. 

-415 


23 

5-839 

Silk 

liiOlar 

•367 


20 

5-766 

.Silk 

do. 

- 4>5 

i-incb Irorr 

4 * 

5-847 

Iron 

do. 

•367 


120 

5-637 

Iron 

do. 

- 4 'S 


20 

5-787 

Copoer 

aingle 

•0178 


8 

6-154 

Iron 

bifihr 

•»77 

Brau rod, atone 

j8 

5-9x5 

Iron 

do. 

•367 


20 

5‘993 

Iron 

do. 

• 4' 5 


The 6gurM in (lie Iiut column denote respeetirely the dislence of the bifiUr 1 ine>, iml the di imeter of ibe 

einglr wires. 


Digitized by Google 


ccxlvi 


Table VI 


Clasriificalion of the mean Results according to the Drnsity. See ]mge S<L 


Number 
of Kx}!. 

Density. 

Halls and ! 5 u»|>eu»ion. 

i 

6-154 

lirsM rod, 

bihlar iron 

-177 

zo 

5'993 

do. 

di>. 

• 4«5 

i8 


do. 

do. 

•367 

4? 

V847 

adncli Ivory 

do. 

-367 

23 

5'*39 

2>incb Irory 

bl6lar silic 

-367 

SI 

5‘799 

2'inch date 

do. 

•177 

20 

5‘787 

2. inch Ivory 

aiuglo copjier 

-0178 

20 

5 ‘ 7*4 

x.incli Glmta 

bifilar silk 

- 4»5 

Si 

S '774 

2*tDch (ilovs 

du. 

-367 

20 

5-766 

z-iuch Irory- 

do. 

- 4>5 

20 

5 ' 73 * 

2.iuch Zioc 

sinprio copper 

•0178 

40 

5-725 

2«inch /inc 

bifilar atik 

-367 

102 

5:719 

2*incb Zinc 

do. 

->77 

46 

5-717 

24«inch Hraxa 

do. 

-367 

170 

5 - 7»6 

2. inch GIam 

bifilar iron 

- 4'5 

5* 

r688 

2-ioch Lead 

bifilar braan 

: 41 s 

43 

5-679 

1^ inch I’latina 

bifilar silk 

-'77 

14 

5-674 

2*inch I.end 

ainglo copper 

-01 7 $ 

141 

5-673 

i-inch Lead 

bifilar iron 

- 4'5 

III 

5-669 

s.incb I.ead 

bifilar ailk 

-'77 

20 

V66g 

2-inch Zinc 

bifdar iron 

- 4 'S 

104. 

5-658 

z^-ineb I-ead 

do. 

- 4'5 

84 

5-652 

2-inch Load 

biblar silk 

• 4 ' 5 

44 

5-649 

z^-incli Lead 

do. 

-367 

17 

5-647 

zj-ineb Lead 

ainglo copper 

-0178 

46 

5-644 

> 4 -inch I’latina 

bifilar ailk 

•367 

20 

5-64* 

i»ipch Zinc 

do. 

■ 4'5 

110 

5-637 

2*iDch Ivory 

bifilar iron 

• 4' 5 

54 

5-635 

zj-ineb Lead 

bifilar ailk 

- 4' 5 

20 

5-606 

2-incb Lead 

bifilar iron 

•367 

31 

5-599 

24*ioch UrxM 

aingle copper 

*0219 

20 

5:5*6 

z 4 -inch Lead 

bifilar iron 

•367 

23 

5 a?l» 

2«inch leoad 

bifilar silk 

•'77 

86 

S '559 

1 4 -inch Platina 

single copjier 

*0219 

30 

5-549 

24-ioch Load 

do. 

'O2I9 

50 

5:533 

2 4 ‘inch Lead 

bifilar bra Ha 

-380 

S8 

5-525 

2«iocb Lead 

aingle copper 

•0215 

20 

S-507 

2-inch Zinc 

do. 

*0219 

51 

51500 

24 -inch Lead 

bifilar silk 

•380 


Mean — S'67S 
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TABLE VII. 

SHEWING THE FINAL GENERAI, RESUI.T FOR 

the Mean Density of the Earth, 

DEDUCED IN THE MANNER HERE SPECIFIED. 

Sff page ^2i 


Exprrim«flUi uiiplor«i)> 

Mdta 

n»<uii. 

Praltabla 

prmr. 

From all the expenment?^ without exception 

S' 6-47 

-0038 

Excluding therefrom 



the 2 ^ scries only 

5-6754 

-0038 

the 56“', 57”', and 62“' series, with the brass rod alone . . 

5-6666 

-0038 

the and scries, with the ivory balls 

5-6683 

•°o 33 

the whole of these three cases 

5' 6604 

’00^2 


r;i 
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21 
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52 
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Makkelynf. . . . 
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6 
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Radiation of heat 41 
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Restint; point 43 

Kesulls 51, 60 

Review of series 81 
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Seale 23 
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Screen 13 

Scries, uid .35 

new 60 

SEYMOt'K 4 

Silk lines 29 

.Specific gravity 17 

Stability * 30 

Stop, for masses 17 

for results 46 

Suspension 26 

Telescope 14 

Temperature 34 

Ternary cases 52 

T3iermometers 33 

Time 47 
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force 46 
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